A PROCESS FOR RECORDI NG | NTO REWRI TABLE RECORDI NG MEDI UM OF NON- CONTACT
TYPE TECHNI CAL FI ELD The present invention relates to a process for
recording into a rewitable recording nmedi umof the non-contact type. Mre
particularly, the present invention relates to a process for recording
into a rewitable recording nediumof the non-contact type wherein, when a
plurality of 1line elenents which are adjacent to each other or are

adj acent to each other and overl apping each other are recorded in a
recordi ng process for draw ng characters, bar codes, solid inmages or
figures into the rewitable recording nediumof the non-contact type by
scanni ng wi t PAIPR@ERSSYROR REICARDONG! INMOOR EW RET AR FPRES (8 D3NP essed,
and decreases in readabilit and visibility of bar codes, for exanple, can
be suppressed. BACKG?QJNME%IIUGM QRNOAEIONDACOMYPE of articles such as
| abel s attached to plastic containers used for transporting foods
(returnable containers), |abels used for control of electronic parts and

| abel s att EH& fﬁﬁﬁf’ﬁﬁid boxes for control of distribution of
articles, cufrentti=abels having a heat-sensitive recording material are

mai nl'y used. Inqhhe he%ttsensi%iveaﬁecording material, a heat-sensitive
recording |ayer CoRtalnng VA SRt fbit {HonatoRepsdie peeedmenntthiach i s,

aoveropi ng"T St 252 The BT AT bR releorlie Shmiu Sleis wpponany, o -

devel oping 1 agent main ¢

Rowr |t abl o chpelens b 6iioh IRl 9 TELLOR.01 20, mge,  rasure of he

formed inmage and rewiting of anothe nmage
recently. Wwebdding hfedium of the non-contact type wherein, when a plurality of

line elements which are adjacent to each other or are adjacent to each
other and overlapping each other are recorded in a recording process for
drawing characters, bar codes, solid mmages or figures into the rewritable
recording medium of the non-contact type by scanning with laser light,
discoloration of line elements is suppressed, and decreases in readability

and visibility of bar codes, for example, can be suppressed.

BACKGROUND ART

As the label for control of articles such as labels attached to plastic
containers used for transporting foods (returnable containers), labels used
for control of electronic parts and labels attached to cardboard boxes for
control of distribution of articles, currently, labels having a heat-sensitive
recording material are mainly used.

In the heat sensitive recording material, a heat-sensitive recording
layer containing an electron-donating dye precursor which 1s, in general,

colorless or colored slightly and an electron-accepting color developing



desired that the | abel attached to an adherend is treated for rewiting

w t hout detaching the |abel fromthe adherend, the erasure of the recorded

i mge and the rewiting of another inage cannot be conducted by passing

t hrough an ordinary printer since the |abel remains attached to the

adherend. To conduct the desired treatnent, it is necessary that the

erasure and th% rewiting of imges he conducted wi thout contacting the
o865 h

| abel . For 3878 {BHILCERBIRA 3H Mo @cBHP Ykarkewiitakde dabale heat

iti or di terial ich all f i d er,
Trmges. | suchia sk ETEhaReR o duttesn fRp e tirect SRo aAY BVER: 2 havi ng a
Hoos uen e ot . h ‘ . .
and an-or gan it BF M, bl B el Ul R0 er BBl 3 Tehanges
n transpaigssyd d2RENGLNGLAN tDELEETBELAIR A4 ig'tkgat@gogoﬁwgg@g% heat

sensitive recording material having a heat sensitive co i ng

llayer whi chyvitioftodeestRAg atkiulgbdlatnanthd QMRLHSd 2 tHY CoraRLES WFSPhe and a
reversi bl e col or devel opi ng agent, have been devel oped. Anong the above

rever si bl ertmwated émsigki el te oswiinghgn®l 8hbdtes, imd@Vagideie agatucsansitive
recording material (Il1) is nore widely used. However, the heat sensitive
col or devebppasgingayferugh aherdibave phedtr shersild bdel ecnniisngitoetel i al has
a drawback in that the surface of the |abel is destroyed or the devel oped
col or is |bsthe gdherarshsela pendishgbe ylestredr beatrdpny ihne nebessaisithat i ty when
the surface is subject to a specific heat —history, specifically, when the
surface irtfaprasage wndhthereyrifing il images her eopdiustes wadwivg contactileur al ity
of line elﬁ}? ntbs are recorded while the surface is at a tenperature in a
specific r m;’@ ®hue to this drawback, a

For the repeated use of a label, in recent years, reversible heat
sensitive recording materials which allows formation and erasure of
images, such as (I) a reversible heat sensitive recording material having a
heat sensitive layer which is formed on a substrate and contains a resin
and an organic low molecular weight substance showing reversible
changes in transparvency depending on the temperature and (II) a
reversible heat sensitive recording material having a heat sensitive color
developing layer which is formed on a substrate and contains a dye
precursor and a reversible color developing agent, have been developed.

Among the above reversible heat sensitive recording materials,
reversible heat sensitive recording material (II) is more widely used.
However, the heat sensitive color developing layer in the above heat
sensitive recording material has a drawback in that the surface of the
label is destroyed or the developed color is lost to decrease the density of
recording and the visibility when the surface is subject to a specific heat

history, specifically, when the surface irradiated with laser light is



problem arises in that, when a one-di nensional bar code or a solid inmge .
constituted with a plurality of line elenents is forned, the density of
color in a potion where the col or devel opnment has been nade decreases due
to heat generated in surrounding portions, and readability and visibility
of the bar code decrease. A further problemon the formation of an inage
ari ses in tHhatadiydagns } t d .0g.. i.ne.dn the
previ ous step and theéégfﬁa%lft Eggﬁg%lé@m?% ltnﬁee% %@iﬁsné%&%é%}fﬁhé% |ﬂ§e

extrenely sharfacetibatst 8ihpOGtpl M aQpebite Jd .dmg'td' thi L oys step
does not conformto the starting poi ntp olf thél%lgi ne drawn ITL' ??%‘ﬁfégér%x st ep,

and a cl ear piroblge ksisein tleatretherDy@nkaliftingidi0 W@ MBod¥ ios iabidlid ¥nh&conmes
insufficient, and readability of the bar code decreases. [Patent Reference

11 Japanese cPagtinted\ppth e gtlivodityaifdiropdamibats i2008el] 8RS8 1 8at endolikef er ence
21 Japanese, Patent Application Laid-Open No. 2003-320694 D SCLOSURE OF THE
| NVENTI ON The 2pp@snhvhiers &he icelor ieyelomnubjtdets béermpnmdedisgesecpraeess f or
recording i gt 0 a revvr(ia%abl e recn(;ﬁdi ng medi um of the non-contact type which
provi des extGefi BRReTRALe IbiSHEIQIsing postipns. ayd seadalility eodevisibalityaot

Char act er s, saPBE GEETBRERoG T acGEtes broblun cut 1 Grevesroat poapiage
the resurt SrTreacy el BB nloBr ueledd BRTeRT IS o 05 Tacieaue t he
shove oo sobeihuraty RSy aterigg LS B SERLad 05"
extremely short, the starting point of the line drawn in the previous step
does not conform to the starting point of the line drawn in the next step,
and a clear image is not formed. Due to this problem, visibility becomes
insufficient, and readability of the bar code decreases.
[Patent Reference 1] Japanese Patent Application Laid-Open No.
2003-118238

[Patent Reference 2] Japanese Patent Application Laid-Open No.
2003-320694

DISCLOSURE OF THE INVENTION

The present invention has an object of providing a process for
recording info a rewritable recording medium of the non-contact type
which provides excellent readability and visibility of a bar code when a
plurality of line elements are recorded in a recording process for drawing
characters, bar codes, solid images or figures into the rewritable recording
medium of the non-contact type by scanning with laser light.

As the result of intensive studies by the present inventors to



drawn by scanning a rewitable recording nediumof the non contact type
havi ng a reversi bl e heat sensitive color devel opi ng | ayer disposed on the
surface of a substrate with laser light, and a second line is drawn after a
first line is drawn, the object could be achieved by a neans for
suppressing discoloration of the recorded lines by interference between
heat remaining after the first Iine has been drawn and heat generated

while the saéglb% ierabove offeshrit warefomadridabevhen (mpes sebishiang adiacant aser
light in a manner such that,. when |ines ich are adjacent to. each other

or Jare ad; 48EAEROEREABHAT: HUACICORASH ABBT AL GXEHB G cashe BFRARC by
scanni ng m&fh | aser lkﬁht’ and.ab econddjine S dr?ﬁg after E first line is
drawn, the SEYENTHICATNRS PSS AP IRE 0SNG FAEERERY of fle DARITRBEACE (¥RE t hat

the time b 0 i ng.the first line d en f.drawing the
second |i nglta:o@?%(%n er%%%sllﬁe)lg @méa?ﬁ%%%éﬁgepgé]iogi c V?%ﬁb‘égagaryefz‘%sﬁ%segcoéln tﬁ%g wth

laser |ightyifca ofBnist ‘ﬂQQv'tthgsM@qﬂ, 0@, WY Fhe i?ﬂi%ﬁﬁrétftetr each

ot her and overl appi ng each other are drawn by scanning wt aser [ight,

and a secotigsd il 158 deawn, afeelobfedti b&kId! IHRE abBictba@WRy bhen&GANALNG Wi th
| aser light is conducted in a manner such that the w d%yh of an overl apped
portion betuppresting fiscslordting ofnithet Rezosdabd Midheki Mie ihSr€aBhéObbatar thin a
specific range. It was also found that the property for recording could be
further i hpabvedawneg Aftet tad fsetbimenyiPassh nyatshr anghhddidgenwstadsed as
the node of scanning with [aser |ight since no excessive energy of |aser
light is whplei e saconfding iy dimgnpbicimesnd haing dhiseappoenwitbflasére | i nes.
It was alaﬁ found that the property for recaording could be further 4

i mproved wHERE ithd Panees ﬁm}ethﬁ%atwls%b}nﬁs vehiglylese adiacens pe rgch akesr

or are adjacent to each other and overlapping each other are drawn by
scanning with laser light, and a second line is drawn after a first line is
drawn, the scanning with laser light is conducted in a manner such that
the time between start of drawing the first line and end of drawing the
second line is controlled within a specific range or (2) by scanning with
laser light in a manner such that when lines which are adjacent to each
other and overlapping each other are drawn by scanning with laser light,
and a second line is drawn after a first line is drawn, the scanning with
laser light is conducted in a manner such that the width of an overlapped
portion between the first line and the second line is controlled within a
specific range.

It was also found that the property for recording could be further
improved when Virtual scanning/Passing-through Mode was used as the
mode of scanning with laser light since no excessive energy of laser light is
applied at the starting point and the ending point of the lines.

It was also found that the property for recording could be further



conprises an agent for |ight absorption and heat conversion or a |ight
absorption and heat conversion |ayer conprising an agent for |ight
absorption and heat conversion is disposed on the reversible heat sensitive
col or devel oping layer, and the |light absorption rate of laser |light at the
surface of the recording nediumwas 40% or greater. The present invention
has been caonpl eted based on the above know edge. The present invention
provi des: [MPYaqst okben ther nesewiblienderht eerwiiieew ¢oleibldevelboorgli lagerredi um of

a non-contact tsy e which omi).r' sesb, when |ines which are adjacent to each
" other or ar8Rd} ﬁgém atgsnre;% lcskﬂﬁe@r S&H&Fi%e?ﬂdagsﬁh@%%ﬁw@t ple Helt dr awn

b i i tabi di i f non- tact t . i
rever o bl 6 HeamHn el De oot eBRoRT Giiohgonap Rt Soddnbrith SERT ace of a
bst r at ' i : | is.d t first |i

o ar awn, HoecnAind b cofBfiiB IEAIPs O S IS R 1 st T e ana

end of dr @%P@e&%p%%r{ hg& t?l@di/l%{tl Qbé@rgﬁiGnolfat@%f ?%sge;rlls pegt pprtion

between the first line secon I ne as a neans pressi ng

di scol or at kgrtaed of 1R FeR6RTASAdiNESWRY 409 6F ERIBLe between heat renaining
after the first Iine has been drawn and heat generated while the second

line is drawn; TB4d gheept daoesstidwrhaedeedi fgnplRted dasedr bt ableab&eaor di ng
medi um of a non-contact type described in [1], wherein, when |ines which
are adj aceknowledlgeach other or are adjacent to each other and overl appi ng
each other are drawn by scanning with laser light, and a second line is
drawn after a Th¢ gredeppényentirmapwpviddse scanning with laser light is

conduct ed i’n a manner 5 , ‘ , . ,
1] A process for recording into a rewritable recording medium of a

non-contact type which comprises, when lines which are adjacent to each
other or are adjacent to each other and overlapping each other are drawn
by scanning a rewritable recording medium of a non-contact type having a
reversible heat sensitive color developing layer disposed on a surface of a
substrate with laser light, and a second line is drawn after a first line is
drawn, controlling a time between start of drawing the first line and end
of drawing the second line and/or a width of an overlapped portion
between the first line and the second line as a means for suppressing
discoloration of the recorded lines by interference between heat remaining
after the first line has been drawn and heat generated while the second
line is drawn;

[2]  The process for recording into a rewritable recording medium of a
non-contact type described in [1], wherein, when lines which are adjacent
to each other or are adjacent to each other and overlapping each other are
drawn by scanning with laser light, and a second line is drawn after a

first line is drawn, the scanning with laser light is conducted in a manner



such that the tinme between start of drawing the first |line and end of
drawi ng the second line is 0.2 to 34 nsec; [3] The process for recording
into a rewitable recording nmediumof a non-contact type described in any
one of [1] and [2], wherein, when |ines which are adjacent to each other
and overl appi ng each other are drawn by scanning with laser light, and a

second |1 nechsy, dananalhal B sl hnee Saydrawh, the seanning i i |aser

light is conducted in a nannér suc

por t1 on bet ueabiddimoldbsld 1ihgs Bl fienaggond 1ine is 010 60m [4] The
i wita { non- cont act

process for recording into are e recording nediumof a

type descrifmd Tk dRyce@@&oPlrebcklit® ihR a MRGLE! | | | aser
l'ight is conduct edgby using an ai)pée)lrlat ug 1fo_r 11%%)2@}1%?%53%@%&&1?}1%%%@ _
conpri si ng mosooiiizet 0fpd d6&rildddft anP omeaFi Nenl [2F O hidi € hwdah 18R driven
for rotation and is used for scanning with the laser light emtted from

t he sour ce Whidhhareosfjatdrdttoemchrdhanandioiedhppivst @thf @he£ard @etd®Byof the
focal distance to focus the |aser |ight projected for the scanning by the
scanni ng i SCABRIhHItn laserdigidr andoh sedvad lihens drpwescitéibe dirdt diseng i s
conducted by i rragi ation of a rewitable recording nediumw th |aser beam
t he scanni ri%aﬁ‘i% 6P ScanBig waikolasey light vesondweied e amaraterdrahi thgt i s
conduct ed t% actd'(‘j ating oscillation.of the laser |ight and scanni ng W th
the |aser IPHRTIRIE ahheFe{aPdoReILics beteeauathe fisealne apgodedsacende

formed if t oscillation of the laser [ight would be activated (the
vi rtual Ié@grlggjééé)ré(?%?’ novi ng substantially at a constant speed; [5] The
cont act

Pype doscr i bed T maskasri® fep il B YR Btk PedBie recor i ng
medi um of  AcAARNERRFEE dKPELERTRTISCEnA0r RPEH [H]0% Heb 8B the scanning
with laser light is conducted by using an apparatus for scanning with
light comprising a source of laser light, a scanning mirror which can be
driven for rotation and is used for scanning with the laser light emitted
from the source by the oscillation and an optical system for correction of
the focal distance to focus the laser light projected for the scanning by the
scanning mirror and in a manner such that when a prescribed drawing is
conducted by irradiation of a rewritable recording medium with laser
beam, the scanning mirror is continuously driven, and the actual drawing
1s conducted by activating oscillation of the laser light and scanning with
the laser light only when the locus of the laser beam supposed to be
formed if the oscillation of the laser light would be activated (the virtual
laser beam) is moving substantially at a constant speed;
[5] The process for recording into a rewritable recording medium of a

non-contact type described in any one of [1] to [4], wherein the rewritable

recording medium of a non-contact type comprises an agent for light



6 absorption and heat conversion conprised in the reversible heat sensitive
col or devel oping | ayer or a |light absorption and heat conversion | ayer
conprising an agent for |ight absorption and heat conversion di sposed on
the reversi ble heat sensitive col or devel oping |layer, and has a |ight
absorption rate of laser light at a surface of the recording nedi um of 40%
or greater, ,said.light absorption rate of |aser |ight being calculated from
the fol | owi HFOFHM Hgd hegdpnversen epnpTiseth shithe anversiblpdiesbaensiave ect ance)
= absorption rghefﬁf.laSE%rLight &@%, wherein the percent transmttance
and the perE&ft W PREETET s 2y HEE SPSBtOMPREGhSH SERBFEaRCEYRIth JI S
KO115 for t i ght . for .the .recording; and [6] ,The process for
recordi ng f%?ﬁh§§§%6$%?@%Fgﬁfg%%gdﬁﬁﬁﬂﬁﬁﬁ16ﬂ¢§?agCOH8W§@8L@§B?S B

descri bed iyp.a of ] J.5], ere| he rewitab recordi ng
medi um of gﬂﬁo%@ggﬁtﬁ %31ecthetL?l ;%/pseér%éélrg% icé)gs} éiﬁ{’%aﬁlé% \}gy?layaeﬁ]’d el?ﬂss Soglgglc on a
surface of gpagmsiestdtat RROB4 - i r irlng, heat
sensitive cologﬁdeveloéﬁgg Iay%%?aégéEE%ﬂgéf@%%%%%Wg&gigﬁ@ﬁﬁﬁzgggf%ance

Wi th the proocgsstehosaide@itlhbeorphiod @ité SMhIASht eSS H1AdIRrhYm of a
non-contact type of the present invention, discoloration of |ine elenments
i s suppresskdfolimdnddarmakes in readability and visibility of bar codes,

for exanpl e, canobe Z&Jppressed when a plurality of line elenents which are
adj acent to ed®R%thePerteniteangnitanme + percent hefdtdtenceind over | appi ng each

other are recorded. 7

= absorption rate of laser light (%),
wherein the percent transmittance and the percent reflectance are values
determined in accordance with JIS KO115 for the laser light used for the
recording; and

[6] The process for recording into a rewritable recording medium of a
non-contact type described in any one of [1] to [5], wherein the rewritable
recording medium of a non-contact type comprises an adhesive layer
disposed on a surface of the substrate opposite to a face having the

reversible heat sensitive color developing layer.

EFFECT OF THE INVENTION

In accordance with the process for recording into a rewritable
recording medium of a non-contact type of the present invention,
discoloration of line elements is suppressed, and decreases in readability
and visibility of bar codes, for example, can be suppressed when a
plurality of line elements which are adjacent to each other or are adjacent

to each other and overlapping each other are recorded.



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 (A), FIG 1 (B) and FIG1 (C show
di agrans describing a process for recording individual lines in a broad
line of a bar code. FIG 2 shows a diagram describing an exanple of a
process for recording adjacent lines in drawing a bar code with a
conventional scanning node. FIG 3 shows a diagram describing an exanple
of a proce foH i thl L,th Virtual
scanning/Pzé%ﬁﬁélyﬂﬁgg]ﬂhggﬁigfﬂﬁggggv ar code. In the Figures,

ref erence nuner I Loyl f p&s j X C i ne, 3:
an overl apped p%???gﬁegaﬁgcigiE%E%Qﬁdgﬁﬁgfu@n&u%tgﬁ?%%%%%%ﬁgﬁﬁﬁggflTHE MOST

PREFERRED VR Mc&f@iﬁé‘?ﬁﬁvg&gaﬁﬁfes athEME'd@i\hJ B€a BaPEEes for recording

into a rewitable recordi ng medi um o non-contact type of the present
invention (occaglgnd kMewk &f &lis&hh sbiBing aﬁse;?arhgw b} aPbheodegs @bdi ng

medi um or a recording nedium) is characterized in that the process

conpri ses, rudvedidg ndfaceht chined enadraeant 4 haeacdicotvieh aOfordie@ti@dphcent to
each other and overl appi ng each other are drawn by scanning a rewitable
recordi ng setiningofode. non-contact type having a reversible heat sensitive
col or devel opi ng | ayer di sposed on the surface of a substrate with |aser
light, and a sef&Ad3l phewvs o dizgnanafdeseribing pateyamplei of adpraass doht rol | i ng
the tinme betvveg,n t he starf of dra\/{'}i\%g the first _line and the end. of

drawi ng t hEPSECE8R VAR taHaeS ™ ith e WME ! scapnme/Bessingipearehdfadeott bet ween

l.i ne. and, t he dsecond line as a neans for 8
drawing a bar code.

the first

In the Figures, reference numerals mean as follows: 1: a first line,
2° a second line, 3 an overlapped portion, and r' the width of an

overlapped portion.

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE

INVENTION

The process for recording into a rewritable recording medium of a
non-contact type of the present invention (occasionally, referred to simply
as a rewritable recording medium or a recording medium) is characterized
in that the process comprises, when lines which are adjacent to each other
or are adjacent to each other and overlapping each other are drawn by
scanning a rewritable recording medium of a non-contact type having a
reversible heat sensitive color developing layer disposed on the surface of
a substrate with laser light, and a second line is drawn after a first line is
drawn, controlling the time between the start of drawing the first line and
the end of drawing the second line and/or the width of an overlapped

portion bhetween the first line and the second line as a means for



suppressing di scoloration of the recorded lines by interference between
heat remaining after the first |line has been drawn and heat generated
while the second line is drawn. The preferabl e enbodi nent of the recording
process of the present invention include (1) an enbodi ment in which, when
| ines which are adjacent to each other or are adjacent to each other and

I i i ng. wi t,h | i ght, d
Socond’ 11 nosfEftss e Gl AbE TN B PEARRLL Gtk d 1R orendh htiten ) aser
[ight i i -t h tj bet ween .t he start of
it ot gt o e eelabilng N AHE R R KIS R BRI BB 0o a4

nmsec (herei pdfileethe eI Nigdlis Mg, recording process 1); and (2) an
enbodi ment in which, when lines which are adjacent to each other and

over | appi ng eachThe peeferdlse drabediBent SEramai RgoMih pra&Rs Jri18Btyredlif a
second line is drawn after a first line is drawn, 'the scanning wth | aser

light is comdestied intlalemibnen sudhdihant ihhehwildthhes ameovaiitapaed
portion between the first line and the second lineis 0 to 60 m

( her ei naf t etdjagstteiorasghtashes or eeordiamgnprtocesss ofer 4md bherlappiopdiang pr ocess
of the presegﬁ iqvgntio ,_an image such as a character, a bar code, a

sol i d i mage’taRt 25 FLYURSY scaana vaith lpessoligletd anidra secondeling imdkawnecor di ng
medi um by scanning W.th.laser light. The scanning with |aser |jight neans
that, usi ng‘rﬁg“ﬂr %E%%%P%%s aB?Wgcé ‘1‘1ﬁ?@nlﬁgtwﬁﬁg?ﬂr?h%fs@randglﬁted 8! gener at ed
by oscillatj r i.t.abl recording mediumis irradiated with a

f ocused | asrggﬂ%%rg%&oaﬁhg’:%%a tfrPS%ethﬁ‘én égﬁé?%tég dragHe the Er #ndych t hat
a prescribeg,i i r. f scanhing wi.th li.ght.is not
particu|arﬁgeF?ﬁ?ﬁéﬁ%“qﬁ§$9%§§§%F§?H§ﬁgggig%g@&%“%gﬁsﬁﬁgghﬁtdﬁégﬁ?%e of

L?ZSV f |O'r ggtggna%i %g@fvgl?gq%rﬁg@'s@r% A e &?%n%dqﬁlieﬁ‘tean\QEic'hE)t\ﬁ{einoﬁng's’]d s
which are adjacent to each other and overlapping each other are drawn by
scanning with laser light, and a second line is drawn after a first line is
drawn, the scanning with laser light is conducted in a manner such that
the width of an overlapped portion between the first line and the second
line is 0 to 60 um (hereinafter, referred to as recording process 2).

In the recording process of the present invention, an tmage such as
a character, a bar code, a solid image and a figure is drawn and recorded
into a rewritable recording medium by scanning with laser light. The
scanning with laser light means that, using an apparatus for scanning
with light, laser light is generated by oscillation, and a rewritable
recording medium is irradiated with a focused laser beam obtained from
the generated light in a manner such that a prescribed image is drawn.

The apparatus for scanning with light is not particularly limited.
For example, an apparatus comprising a source of laser light, a scanning

mirror which can be driven for rotation and is used for scanning with the



9 laser light emtted fromthe source by the oscillation and an optical
systemfor correction of the focal distance to focus the laser |ight
projected for the scanning by the scanning mrror, can be used. Since, in
general, a near infrared |aser |light having a wavelength in the range of
700 to 1,400 nmis used as the source of laser light in the apparatus for

i i i t sed as .the souyce of t | aser
TTont o rhater Bey AMATRRLE WS CAETRb AR, Bl s SRULER RVEHES on s
long as la biofal i HePl n. obt ai ned
by Dser |1t o O W BBl At BB E JodeP I 30 )

are pref er afirehalsthonigly ihthappanad dimiborN@fn pPktdcul arly linited. As the
scanning mrror which can be driven for rotation and is used for scanning

with laser |ightSewetinegerfaramat hearsiofifaeed bysc@Sodtt iR a Wavd@hM@nani rror,
a polygon m_rror or a resonant mrror can be used. The galvanomrror is a
mrror havity angegekiOand Lé0 moh liedideyl mntutsite offagaelight fihedhd. The
polygon mrror is a mrror of a polygon which is rotated. The resonant

mrror is PRRFRBES dekdcumrmias Witd dighé, pryneppmtuasanhbe dsed tlethe
mrror is driven at a resonance frequency.

gal vanom rr or__exc that th _ .
I'n the opt isc?élF'CGS(?g?‘(h? H&S%rpbgﬁétlﬁsﬁhef eptiealamsinaingeropratesl usydietheusi ng an
AR T s A W
appl 00 Lo BP g dfe e RN B EE B e el o bR IR o) 0 acent
to each  YAG lasers (1,064 nm) are preferable although the apparatus is not
particularly limited.
As the scanning mirror which can be driven for rotation and is used
for scanning with laser light emitted from the source by oscillation, a
galvanomirror, a polygon mirror or a resonant mirror can be used. The
galvanomirror is a mirror having a magnet and controlled by an outside
magnetic field. The polygon mirror is a mirror of a polygon which is
rotated. The resonant mirror is a mirror used under the same principle
as that for the galvanomirror except that the mirror is driven at a
resonance frequency.
In the optical scanning apparatus, for example, an optical system
using an {6 lens can be used as the optical system for correction of the
focal distance which is used for focusing the laser light projected for
scanning by the scanning mirror.
Recording process (1) in the present invention is applied to

drawing lines which are adjacent to each other or are adjacent to each

other and overlapping each other.
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ot her and overl appi ng each other. 10 In recording process (1), it is
preferable that, when |lines which are adjacent to each other or are

adj acent to each other and overl appi ng each other are drawn by scanning
with laser light, and a second |line is drawn after a first line is drawn,
the scanning with laser light is conducted in a nmanner such that the tine

bet ween the star %lj%f%r%%&é(viﬁg&etsg ];:iri]{f%%’lfétff&%éﬁ?ora%’[]@egmngg Wit 69 t he

second line is 6 ec. rawng 1s nsec or

onger tNeiddEe o ALK Voo 608 LU BEA LIS AR alBRpciauacs O t e

time the s l'ine s drawn is excessively short, e speed of

the scanni Rghdl &FO8rawhi®l @%nﬁirﬂgﬁ{ﬁ@ﬂ%& NYhtCaNd 'LROAE 1R Lhe-aRpescri bed
speed (on-and-off of the laser 1Tight can be suitably conducted), and

destructi onfiel 4 festslils i akBvn athd fianhing with $dREtlidlg ikhenduaetrig and at
the tinme of ending the drawing can be suppressed. Fluctuation in the
timng of theusirasuchofhadthwitinge betvdiari theabtabt oAdrdwimgsthedivsbdireunpt essed,
and clear images can be obtained. Even when scanning with Virtual

scanni ng/ Pass eng-of Hrouyty theoeondvhinetis Wi2 to Bénmkescri bed later, is not used,
destruction of the substrate at the starting point and the ending point by
heat is suppres¥eipn thp Eme Brhie ﬁam;ng/m&gz Haseq g lppgen Heedbaf ng is 34

T o St B e e R S0l B ity
drawing the .first. line in the previous ep_and t heat generated by the
dr aw g of = SHEVEdagil TR GV HRNE P aRJBRBRE Ryt Gr SACHTSE GBAUTE | on 1 n
A R O T
heat in thgg 1ager light can be suitably conducted), and destruction of the substrate

at the time of starting the drawing and at the time of ending the drawing

can be suppressed. Fluctuation in the timing of the start of drawing

individual broad lines can be suppressed, and clear images can be

obtained. KEven when scanning with Virtual scanning/Passing-through

Mode, which will be described later, is not used, destruction of the

substrate at the starting point and the ending point by heat is suppressed.

On the other hand, when the time for the drawing is 34 msec or shorter,

the timing of drawing the second line is made different from the timing

when the remaining heat (the accumulated heat) formed by drawing the

first line in the previous step and the heat generated by the drawing of

the second line work interdependently to reach a condition in which the

color of the first line tends to be eliminated, and a decrease in the density

of color in the portion having a developed color due to the heat in the

surrounding portion can be suppressed. Therefore, for example, excellent

readability and visibility of bar codes can be obtained. It is more
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surroundi ng portion can be suppressed. Therefore, for exanple, excellent
readability and visibility of bar codes can be obtained. It is nore 11
preferable that the tinme for the drawi ng described above is 0.3 to 30 nsec
and still nore preferably 0.3 to 25 nsec. Recording process (1) can be
applied to drawi ng characters, bar codes, solid imges and figures. FIG 1

Fetor di ng PRaeeanaret raadettly GO RRRTRGERRpbR 0 S o RPRERE I TG |

recordi ng inés ih a broa €0

drawn V\Athaﬁd@tﬂfﬁioirgg Q%rm TPV} b@‘é\?se%dj acent to each other. FIG 1 (A
' Bar ) I '

shows a one-di mensi on ode, F 1 (B) shows an expanded di agram of

a broad |ine | nH:heene-slomansonal har 6968) tanthawih cHrblkrshps a

further expanded di agram of the broad |line shown in G 1 (B). The
reference podeel adlsd mapeasnd digheows: 1: a first line, 2: a second line

whi ch overlaps the first line and is adjacent thereto, 3: an overl apped
portion, and r: FiGe 1wiAd; FI1Gf 1dB) aret Fagpéd Poshiwnliagramedesaimggpr ocess 1,
it is preferable that the |aser. I‘iﬁ%ht‘ is used for the scanning in a manner
such that phess der peandere imdividunitlings ineabronsl tine 6 adiar| ¢ode- add t he end
of draw ng. the secon&line,is 0.2 to 30% nsec., As the node of stﬁqanni ng with
| aser | i ghbroagdriines dagsynsith 3 pdnraliy/obaesrong linee sdiprenbiecddseii®bed in t he
fol | owi ng a ventional scannin e may,be_use e, Virtual
scannt not PALST g Al it veue TOHRErEr abio Coic 1T r hdFht SR icth an
excessi ve amou of. | aser ener in_are in the viginiity of the start of a
e (the SR Hedgbiss R oCRT Bhe DfiEtRe TrolBhabBlbmgtods it San be
FIG. 1 (C) shows a further expanded diagram of the broad line shown in
FIG. 1 (B). The reference numerals mean as follows: 1: a first line, 2! a
second line which overlaps the first line and is adjacent thereto, 3! an
overlapped portion, and r! the width of an overlapped portion.

In recording process 1, it is preferable that the laser light is used
for the scanning in a manner such that the time between the start of
drawing the first [ine and the end of drawing the second line is 0.2 to 34
msec.

As the mode of scanning with laser light, any of Virtual
scanning/Passing-through Mode described in the following or a
conventional scanning wmode may be used. The Virtual
scanning/Passing-through Mode is preferable since irradiation with an
excessive amount of laser energy in areas in the vicinity of the start of a
line (the starting point) and the end of a line (the ending point) can be
prevented and degradation in the substrate can be suppressed.

In the present invention, when a conventional scanning mode which

is not Virtual scanning/Passing-through Mode is used, acceleration and
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prevented and degradation in the substrate can be suppressed. In the
present invention, when a conventional scanning node which 1is not Virtual
scanni ng/ Passi ng- through Mdde is used, acceleration and 12 deceleration
of the driving of scanning mrror take place in areas in the vicinity of
the start of a line (the starting point) and the end of a line (the ending

e start of a line (the start nd of a line (the en
Bnd ot ¢ ho GRUPY Bl h e Sriinf ohaor o it ievdh TRRE et Sl LY £ o
t th ' : ' I ti : h

Gecel or a1 Sietipet (P b AT SIRE Rl neldl B WAMNIER A" it

a greater amiintpahel Bck RETEARE Y hBAhRAL, 0f BHBE oPORL NS  the

| ocus, and the degradation of the substrate t t akes place nore

easily thaposfaii ROt bAdM polat. SSiRRRiItRE/ RIS féh Whitioueh1Med@eakn the
present invention, "Virtual scanni ng/ Passi ng-through Mode" neans a node of

scanni ng wid Reptaaetthé icghttand oMipad dushentlee pessdrdftgd gicalsiriijon sandconduct ed

by irradiation of a rewitable recording nediumw th | aser beam using an

appar at us flor dscderstig, vilkiehsthirght ponpringi ttg andowgr peindfarel iasethiatddght , a

scanning mrror which can be driven for rotation and is used for scanning

with the | &éidy algrghteremmpount of thenlates ewuershby thae dshet aeitéms ahd an
ocus the | aser

T aht pr o) 8t BUfGiiq S SeaRTIprbS: (e esHHEGnar ¢ GRESS AECS R ng
mror 1S ookl oSl i ven,, qud (he actuel penng Lo capdpet s by
onLY, e RSl G542 o, LS T SHEROREEL BB PR Ser meary
I's  moving,34bgk @Eﬁﬂfﬁhg%ﬁh IQS&DHQIIL@'{H W%@(ﬂfdwhen a prescribed drawing is

conducted by irradiation of a rewritable recording medium with laser

beam using an apparatus for scanning with light comprising a source of

laser light, a scanning mirror which can be driven for rotation and is used

for scanning with the laser light emitted from the source by the oscillation

and an optical system for correction of the focal distance to focus the laser

light projected for the scanning by the scanning mirror, the scanning

mirror is continuously driven, and the actual drawing is conducted by

activating oscillation of the laser light and scanning with the laser light

only when the locus of the laser beam supposed to be formed if the

oscillation of the laser light would be activated (the virtual laser beam) is

moving substantially at a constant speed.

Specifically, when a line is drawn, the driving of the scanning
mirror is adjusted in a manner such that the scanning mirror is driven at

a position some distance before the starting point of the line while the

laser oscillator is kept switched off and is driven substantially at a

13



Specifically, when a line is drawn, the driving of the scanning mrror is
adjusted in a manner such that the scanning mrror is driven at a position
sone di stance before the starting point of the line while the |aser
oscillator is kept switched off and is driven substantially at a 13
constant speed when the virtual |aser light (the |l ocus of the |aser beam

dt [ 2l |.d it d t
oser 1ot on b chetragar et St YHised S AR (PE PN A M el g
i nt ft | ' ] - h j i nt
o the "1 arPbHeC fo, iy Tl M Eh oo BER WIRAT S GHER Ol KD P!

started. ThecillagdAREe ThidrAigHIONESIdSBORLtM Ut Fachbs thE s&RBRgNins Peed
during the drawing. At the ending point of the line, the laser oscillator

i's swtcheafohd lineanWHdeLH @vi ] 1hSerSicapPeachbBehd sttty Pdint BEthe
gal vanomrror is adjusted in a manner such that the virtual |aser beam

reaches théinsf énd lavgr peciiitataf is ¢hachekbn) ané tht drheisanesgpeel dFhari vi ng
or at a different speed of driving while the scanning mrror is kept being
driven. | nsegvondanceonimpves suhstantigllyi ah thempastdrgnspeesic duninggthmde, t he
areas in the vicinity of the starting point and the ending point are

i rradi at ed W#¥H& he | aser energy in an excess anount as descri bed above.

canni ng ai th VI E0SI T4 APHY) Padi 6. Shi Bgh OB 8 Lo og 63 s e a
RIS S BRI R T
scanni ng wf h rﬁ%e‘%c&[}ﬂ' 9t %E Q?ftuhfla%‘é?%ggg ?e%%hes the starting point of

the next line at the same speed of driving or at a different speed of driving

while the scanning mirror is kept being driven.

In accordance with a scanning with conventional scanning mode,
the areas in the vicinity of the starting point and the ending point are
irradiated with the laser energy in an excess amount as described above.

In contrast, the above problem can be overcome in accordance with the
scanning with Virtual scanning/Passing-through Mode.

Figure 2 shows a diagram describing an example of a process for
recording adjacent lines in drawing a bar code using a conventional
scanning mode.

As the first step, scanning with the scanning mirror is started and,
then, suspended for a moment when the virtual laser beam reaches the
starting point C. Then, the scanning with the scanning mirror is
resumed. The laser oscillator is switched on to start the irradiation with
laser beam, and the line n is drawn. When the scanning mirror reaches

the point p, the scanning with the scanning mirror is stopped, and the
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t hen, suspended for a nonent when the virtual |aser beamreaches the
starting point C. Then, the scanning with the scanning mrror is resuned.
The | aser oscillator is switched on to start the irradiation with |[|aser
beam and the line n is drawn. Wien the scanning mrror reaches the point
p, the scanning with the scanning mrror is stopped, and the 14 |aser

illat i i tched.off .. si | lv. T i Wt h. ' i
o ror 1o IR i e Bl AR et S abe Riihifk it e o R or
b h . j j f [ T i
oroh § haCaSuiifie Shittds N%RAAN Mhflck oMbl 36 o MGRent WIRSARIN 0O
to start thgehirBdbAbbm Yddhek ARQTsthe@AY Mk Hher tidBest lifie. dTRYA. When

the scanning mrror reaches the point t, the scanning with the scanning

mrror is siogpesin@fdtt e sa9eiin®9eirtdrak QbsihBedWM ThBags@f dscillator is
si mul taneously. The lines u and v are drawn in accordance with the sane

pr ocedur esswichdibse destarttdbd abaviatioh githelddesHmasn aadi aheaimeeseri bi ng an
exanple of a process for recording adjacent lines in drawi ng a bar code
usi ng scan@iavgrwi Wihen\hetagahniwamimg rPagsisrtdetimiotgthizdenning Fithure 3,
the driving of the scanning mrror. is started at the point A The |aser
osci | | at orthes searinieg aalrser i% stanped, tmd thealdsey wsdintonas switabgdl offaser beam

reaches the starting point a, and the line b is drawn. . Wien the. scanning
mrror reatHEYtaNkEusly; nt'ﬂte, %tnﬁé s Vod§ Aravsr s*‘cc‘%l"\%?‘fl%%éﬁ%gf € and the

scanning mrror is.driven.in manne guch that the virtual |aser beam
S

moves al oritfa® PESRARFSWH HiPSE %%e. When the virtual |aser beam

reaches the ponikfl o 0L ARC RS hERiAS SASHER oPR SReLESHI® the
recording adjacent lines in drawing a bar code using scanning with
Virtual scanning/Passing-through Mode.

In Figure 3, the driving of the scanning mirror is started at the
point A,  The laser oscillator is switched on to start the drawing when the
virtual laser beam reaches the starting point a, and the line b is drawn.
When the scanning mirror reaches the point ¢, the laser oscillator 1s
switched off, and the scanning mirror is driven in a manner such that the
virtual laser beam moves along a loop shown by the broken line. When
the virtual laser beam reaches the point d, the laser oscillator is switched
on to resume the drawing, and the line e is drawn.

Then, the laser oscillator is switched off at the point f and the
scanning mirror is driven in a manner such that the virtual laser beam
moves along a loop shown by the broken line. When the virtual laser
beam reaches the point g, the laser oscillator is switched on to resume the

drawing, and the line h is drawn. The laser oscillator is switched off at

the point i, and the scanning mirror is driven in a manner such that the
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Then, the laser oscillator is switched off at the point f, and the
scanning mrror is driven in a manner such that the virtual |aser beam
noves al ong a | oop shown by the broken Iine. When the virtual |aser beam
reaches the point g, the laser oscillator is switched on to resune the
drawing, and the line h is drawn. The | aser oscillator is switched off at
the point i t he ,scanning m.rror ]i&s driven in . such_that the

15 vi rtual Vﬁ%@gf%wﬁﬁ%@ B 2 98B Sélﬁzmnbwh? ROk gk | VRED vihen
th irt [ | h h int j. he | . illat i
Lot chos 5t S5%habEREY BRASLRSRS RERRat SR Rb B N poi mt

which 1is i i t acter | age ] GRS
swi t ched O%P%O%ﬁ%ﬁrﬂ? ﬁ’ggéfr} gv“\ﬁ{ll% zlﬂgd @g%ﬁgtkelé .dl%ﬁ’gl'd?{|§tv1‘|rhr(1ag‘éog%;i e?lg%ﬂanni ng
mrror is : : Ll : ] en |line
and reache? ?%gégdc}},ygt% %éﬁélﬁtglgrcql(%g%%bﬁ?%r%%%ﬁg :fﬁ?%sf\éeﬁr@r%%\éﬁigﬁ b ergiéri bed
above. Thetlscapivig Richbiletddves substantially at a constant speed while
the laser oscillator is switched on. The conventional scanning node and
Virtual scanni gt dassngof thy eusghiMd deirotese stdpd dabbye thaniraisidabe appl i ed
to drawng lines adjacent to each other and overl appi ng each ot her.

Recor di ng beaovessves dlanglbbe dppkéretint ardrmaiches dypaht dharsdbtercsde ishar
codes, solid images and figures. Recording process 2 of the present

i nvention wﬁr@%lgap@q wgnper dgscaiftadgabdviees adj acent to each other and
over |l appi ng each other. In  recording gr oce,s? 2, it is pref ercgbl e, t hat,

when |ines whi chhepeanpingdaheot soveashbsiameiallygt sreprstappicheet¥enleot her are
drawn by sganni ng vvi.iihtlaser.
the laseroscillator 18 switched on.
The conventional scanning mode and Virtual

scanning/Passing-through Mode described above can also be applied to
drawing lines adjacent to each other and overlapping each other.

Recording process 1 can be applied to drawing any of characters,
bar codes, solid images and figures.

Recording process 2 of the present invention can be applied to
drawing lines adjacent to each other and overlapping each other. In
recording process 2, it is preferable that, when lines which are adjacent to
each other and overlapping each other are drawn by scanning with laser
light, and a second line is drawn after a first line is drawn, the scanning
with laser light is conducted in a manner such that the width of the
overlapped portion between the first line and the second line is 0 to 60 pm.
When the width of the overlapped portion (r in Figure 1) is 0 to 60 um, the
density of the recording can be maintained without decrease. When the
width of overlapped portions exceeds 60 um, the remaining heat formed by

drawing the first line tends to cause elimination of the second line drawn
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light, and a second line is drawn after a first line is drawn, the scanning
with laser light is conducted in a manner such that the width of the
over | apped portion between the first line and the second line is 0O to 60 m
When the width of the overlapped portion (r in Figure 1) is O to 60 m the
density of the recording can be nmaintained w thout decrease. \Wen the

wi dth of OYﬁ?lll@H@ﬁdsth,réfl@gﬁZex%)ﬁg%ﬁg o?&?{ﬂ%%ﬂ&t E}gérgn’;fs{l;itiﬁgy H@&Ea%}%r med by

drawing the first line ten to cause e fnatio secon( _Ii_ne dr awn
16 in the next FRByveANWHACERe a¥ch I MRSSIRIddped phidfont NCeNdeSERElY tY
decreases. Moreover, when the area of the overlapped portion is

excessi vel yrgitehtat hrationaliasiaoned Bymagd sasthdaidgera08. t ithesuhistihade. \When

the lines are separated from each other w thout overlapped portions, i.e.,
the width acd sepeentaipfrech parlt vdrs Wwishewnedteiappedp@tions) te.j shedwidthcul t t ha
the group of lines is recognized as a broad line, and the optical

readabi | i t 9f oferlappeBaortionses swatlenslesn Olm| i isdifficplidhet db¢ eratras! t he

wi dt h of overl apped portions is 3 to 50 m and nost pref_erab:jilgis to 40 pm

I n recor di Hgepiorrssnzedt Headuandiling, windhthy erlaea! resdahiitigrfPashatg- t hr ough
Mde is preferable as the node of scannipg .with laser light simlarly to
recor di ng c E%lef[‘.se%ecgtr df ngtopt db‘"@?éé'aépecéhat U“g‘eaﬁﬁﬁ?}b&ft gveataRkedy i mages
such as bar codes d.solid i es. |n the_recording process of the present
i nventi on, P749"8 1?13@8@6{1% al}cﬂﬂggsf%efﬁ]iasb?%ﬁc@ diWeen the surface of the
recordi ng nedi a SO f the laser LI i n r ing be
selected with g?nsﬁ%éé%ﬁflgn r%p%geps(rgevei]hti gﬁgof 88%181:1113“ at i‘;(gir:u%of E)?]t(%ge&gslubst rate,

(he dor hyeneqac sy e sede L) oo o e o o
scanni ng sprBdagididiesigMiDW tOkecording process 1. Recording process 2 can
be applied to drawing images such as bar codes and solid images.

In the recording process of the present invention, it 1s necessary
that the distance between the surface of the recording medium and the
source of the laser light in the recording be selected with consideration on
prevention of degradation of the substrate, the density of characters (the
readability of bar codes) and the size of characters although the distance
may be different depending on the scanning speed and the output of
irradiation. In the recording, it is preferable that the output of laser is
2.0 to 3.6 W, the distance of irradiation is 145 to 210 mm, and the duty is
65 to 100%.

In accordance with the recording process of the present invention
(recording processes 1 and 2), discoloration of line elements is suppressed,
and decreases in readability and visibility of bar codes, for example, can

be suppressed when a plurality of line elements which are adjacent to

each other or are adjacent to each other and overlapping each other are

17



irradiation. In the recording, it is preferable that the output of laser is
2.0 to 3.6 W the distance of irradiation is 145 to 210 mm and the duty is
65 to 100% In accordance with the recording process of the present
invention (recording processes 1 and 2), discoloration of line elenents is
suppressed, and decreases in readability and visibility of bar codes, for

exanpl e, cascortied SHppeessedssMBra@oitliiE alhiak¥ctefs, | idlec@le8MBalt S imbpedh are
adj acent to each other or are adjacent to each other and overl appi ng each

other are abd fipoes detd 4 rewiiealde ceasdifpmetaanrodithg nehaoaeditgpe.bar codes,
solid inmages and figures into a rewitable recording nmedi umof the

non- cont act typén ¢xseBsukimege cimbgeobtaimelddyotailyechohygrtpiidiagedgol i ng t he
i mge by % owing with the cool air or the like after the irradiation with
the | aser BefBithrtdeosadl (igr washeddke mftde thasrrastiatipe wishithadaegier at i on,
the scannin L.th the |aser heam and the rapid cooljng may be conducted
al ter nat el e%qn ln{ﬂcf’%\‘%ié‘gugf*? ePRe g s Uk glﬂ” Bhe ceoline PreRHyEsi He he

met hod of e presen i nyention i s conducted so.that the infarnpation on
The rew i t SumatESETh: s Rt et 2D BRSSPl S by Revitrr BTt | on.
For the er . t he recordi ng medi um having a recorded

i nformati o%ﬁigérﬁdtfeffr}gdﬁlg}qg%-fgfya. near infrared | aser beamof 700 to 1,400
nm The  amountThf d:feuCRRI NGB AN ke LidBbadseERARds DY fur t her
decreasing the cooling rate in accordance wth a nethod of I'nging the

i mage int oisentiaftis Widu@eNeattBd: Fd infBFmatiPRROGhOle vl QMO bbgivheat ed

air tothe image in conbination with the irradiation with the | aser beam
havi ng a pmedomhbed bereuplacedl wnBrPYwmew information. For the erasure, the
surface of the recording medium having a recorded information is
irradiated with a near infrared laser beam of 700 to 1,400 nm. The
amount of the remaining image can be further decreased by further
decreasing the cooling rate in accordance with a method of bringing the
image into contact with a heated roll or a method of blowing the heated
air to the image in combination with the irradiation with the laser beam
having a prescribed amount of energy.

Any conventional heated roll can be used without restrictions as
long as the heated roll can heat the surface of the label at about 100 to
140°C within 4 seconds after starting the irradiation with the laser beam
for the erasure and the surface of the label is not damaged. For example,
a rubber roll or a stainless steel roll can be used. In particular, a silicone
rubber roll exhibiting excellent heat resistance is preferable. The
hardness of the rubber is preferably 40 degrees or greater. When a soft

rubber roll having a hardness smaller than 40 degrees is used, adhesion to

the light absorption and heat conversion layer increases, and there is the
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Any conventional heated roll can be used without restrictions as |ong as
the heated roll can heat the surface of the |abel at about 100 to 140C
within 4 seconds after starting the irradiation with the | aser beam for
the erasure and the surface of the |label is not damaged. For exarrpl e, a

rubber roll or a stainless steel roll can be used I'n particular,
resi stance.is rable.

The Crar dneSs Bty sy 3%%@@5 DGR hegt G S nRYEr s uRtfon b

soft rubbegr har ess rraller than 40 degrees is used,
adhesi on tgo aflﬁe qaivgﬁ ?5??%?{ %Orll heat conversion |ayer increases, and

there is the 18 possidd Lhbye LOAtaILNR! LADLs A9SPLALLLBAETHDERL  CONVET Si on

| ayer is attached to an aved vvlth he ru recor |nage

can al so b?h@'iﬁ%?@' by BhiQWaBg Eﬂbeaﬁeﬁéa%gdadtraﬂo%t §Oh€b Mr@q?is bﬁbﬁlmcﬁ case,
the air heated at about 80 to 140Cis supplied for to 60 seconds. The

rewitabl efcrxenpfcdasmgeda;ﬁagum of the non-contact type used in the recording
process of the present invention will be described in the follow ng. The
rewitabl e recolde ngwiadblemraforting nedicansatie hypeonsed type uded mecor di ng
process of the present invention has a structure having a reversible heat
sensitive thd secogding ppiaegs lodytdye m@pGSedvmtmme’VIélubé abscobed dnsilsst r at e.
The substrate in the recording nediumis not particularly |imted.

Exanpl es ofolloMéngubstrate include pl asti c films such as filns of

pol ystyrene, acryl oni trléﬁ but adi ene- yr ene resins, polycar bonat.es,

pol ypropyl ene, pot yEVEFRerecH %tﬁ‘;? }@pﬁ?lﬁﬁP% “’é"taFHHe goefehy| ene

napht hal Al fie é{:or 1%%' 191083& of t}rllé)r;]n\é\é)e\éﬁ mvenl!wn egsng A& e havmg a
reversible heat sensitive color developing layer disposed on the surface of
a substrate. The substrate in the recording medium is not particularly
limited. Examples of the substrate include plastic films such as films of
polystyrene, acrylonitrile-butadiene-styrene resins, polycarbonates,
polypropylene, polyethylene, polyethylene terephthalate and polyethylene
naphthalate, synthetic paper, ‘non-woven fabrics and paper. It is
preferable that a substrate based on the same material as the adherend is
used since the récording medium can be recycled in combination with the
adherend. The thickness of the substrate is not particularly limited.
The thickness is, in general, in the range of 10 to 500 um and preferably
in the range of 20 to 200 um.

The reversible heat sensitive color developing layer formed on the
surface of the substrate is, in general, constituted with a colorless or
slightly colored dye precursor, a reversible color developing agent and
components used where necessary such as binders, accelerators for

erasure of color, inorganic pigments and various additives.
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preferable that a substrate based on the sane material as the adherend is
used since the recordi ng nedium can be recycled in conbination wth the
adherend. The thickness of the substrate is not particularly limted. The
thickness is, in general, in the range of 10 to 500 mand preferably in
the range of 20 to 200 m The reversible heat sensitive col or devel oping

e O, on i SHLRER o JSERTLAN Seh e B ETIShGhr IR e
devel opi ng bg%ﬁxgﬁrabﬁpgele&%%%ﬂﬁ%%d%&ﬂ o%n'&l%%%gﬁ@%t%foféi w81 P per s,

accel er at or erasure of color, I norganic pi S and vari ous

addi tives. q19 Jheufye B eeWaRonas Nt Bty REdMihd MiRdial@ndra conpound
can be suitably selected as desired from conmpounds conventionally used as

the dye pegembsor at Neaonuait iconabuhgakeens fiug £088/18IcpEa@besddl s. For
exanpl e, at |east one conpound selected fromtriaryl net hane- based

conmpounds, caapttiede- basattheaapaunds, anghemdsret kagmeeasedhacobpsadnds and
t hi azi ne- based conpounds can be used. The col or devel opi ng agent is not
parti cul ar tgmpowideandshiagnme-basedhempoinls deved opidig agent reversi bly
changes the color tone of the dye precursor by the difference in the rate
of cooling af t eFhpeaiorWgvelebutg agant oxdmarkiguisshpbomtps 2olawe a8 Wiy phenol
St andpoi nt o9 (G HBIEE (SETT ER TSy eH SR e B or DT R GRefty Bt er asi ng
(e Co1 o1 A Aol LL1 WA,k obest 9, pper o oo, Thg pagpol LoerLyar ve my
mol ecul e. J&Spéigggéo%p%rﬁ%ésh&ﬁ%%% phenol derivatives having a long chain

alkyl group are preferable from the standpoint of the density of the

developed color, the property for erasing the color and durability in

repeated operations.

The phenol derivative may have atoms such as oxygen atom and

sulfur atom and amide bond in the molecule. The length and the number

of the alkyl group are selected with consideration on the balance between

the property for erasing the color and the property for developing the color.

It is preferable that the number of carbon atom in the alkyl group is 8 or

greater and more preferably about 8 to 24. Hydrazine compounds,

anilide compounds and urea compounds having a long chain alkyl group

as the side chain can also be used.

When information is recorded utilizing the crystallizing property of
the reversible color developing agent, recording and erasure of the
information can be conducted repeatedly by the rapid cooling after heating

for the recording of the information and by the slow cooling after heating

for the erasure of the information.
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of the alkyl group are selected with consideration on the bal ance between
the property for erasing the color and the property for devel oping the
color. It is preferable that the nunber of carbon atomin the al kyl group
is 8 or greater and nore preferably about 8 to 24. Hydrazi ne conpounds,
ani | i de conpounds and urea conpounds having a |long chain al kyl group as

the side chain %@a‘eﬁ@%o &]?[%egf ﬂ\{@e@ieiblrbfrgém& oag,led;/}%%i%ﬁéggﬁeu{:glh} zing the

crystallizing prop e rever e color gent, recording

and erasur g0f1obhes ddMher 4R IoR Eéﬂi&ﬂa?@“?&xﬁ%@@._ repgatedl, iy tdey rapid

cooling after heating for the recording o e information and by the sl ow
cooling af idevelopatd Bent Bf uddde iRrRASHIA, h d8nicuheoTE @N70RalRl gy i ve
anounts of the dye precursor and the reversible color devel oping agent are
not parti cutassl ynd iprefeegdhlyThean exeswniobe 1001tor 500 euetsdpt Rhsagrnt 106 used,
in general, in an anmount of 50 to 700 parts by mass and preferably in an
anount of paodtstly BGGs phthsdpypremsessgrer 100 parts by nmass of the dye
precursor. The thickness of the heat sensitive color devel oping |ayer is,
in general, 1 fThe1thipkugsd o sliehgbl sensitivey cplor| develwingvayembs.eit ecor di ng
medi um used in the Ozr sent i nvefnti on, the heat sensitive col or devel oping

| ayer may 8BRprbsktGAl ageand papieralyii2 tahsdtpti on and heat conversion or a

Lgh abeorpt oS08 el EREELSD L aYer CoTor! oo gent, for |1 o
devel 0!yl Xty TS P80y 85 Y LB PR O AERTPRIEFRE Lt o on
and absorption and heat conversion or a light absorption and heat conversion
layer comprising an agent for light absorption and heat conversion may be
formed on the heat sensitive color developing layer.
The agent for light absorption and heat conversion exhibits the
function of absorbing laser light supplied by the irradiation and
converting the light into heat and can be suitably selected in accordance
with the used laser light. As the laser light, it 1s preferable that laser
light having a wavelength of oscillation in the range of 700 to 1400 nm is
selected from the standpoint of the convenience of the apparatus and the
property for scanning. For example, semiconductor laser light (830 nm)
and YAG laser light (1064 nm) are preferable.
The agent for light absorption and heat conversion absorbs laser
light in the near infrared range and converts the absorbed light into heat,
and it is preferable that the agent does not absorb light in the visible
range. When the light in the visible range is absorbed, the visibility and
the readability of bar codes decrease. As the agent for light absorption

and heat conversion satisfving the above requirement, organic dyes and/or
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converting the light into heat and can be suitably selected in accordance
with the used laser light. As the laser light, it is preferable that |aser

| i ght having a wavel ength of oscillation in the range of 700 to 1400 nmis
selected fromthe standpoint of the conveni ence of the apparatus and the
property for scanning. For exanple, sem conductor laser light (830 nm and

YAG | aser |q : e @19&%- : Qggn SQf ption
and heat Cg?}%ﬁel?osriﬁ%t%@g)gg%@ gglb%ggrefée%ﬁigg%feuf%&!t he nea?gl%fféﬂare lfﬁg’ngfe and

converts theasabsendedidenght sdlddtodhegbm apdnide-bssdar etsloallze hbhatist he agent
does not absorb light 1n the visible range. Wien the light inthe visible

range is alphohdledyartine-baissd bicblotrihgandgeritbe seadaliindne 0fseBarcokeiies
decrease. As the agent for |ight absorption and heat conversion satisfying
t he above ngemiss erplrne lmrsgdniadoriye siganth, crgualition gasedebhiringasgentsol ori ng
agents are used. Specifically, for exanple, at |east one agent selected
from cyani metphsemmder brpefy cagwims ageph, httipesdmeshanadesed sbloring agent s,
ant hr aqui none -based, col oring . agents, azul ene-based col oring agents,
squal i ri unEBaRiEJ286| Bdotguiaibased gelopmecgapnBihased cémeMishdhagent s,
tri phenyl net;hane- based col.orin agent.s and i ndol enyl ene-based cgl ori ng
agents is CUBHREARBHYS Hgggfenggq%raﬁ%daﬁgﬁ?@, AR oo Wbi%éf‘ﬁaggdt ents are
pref er abl e e.. € - f.or .converting light into heat.
%gr{éﬁe}li) g%@j‘e\}g?fo(i cloln%' tug% gglﬁfq%r}%f) %f

When the h sen color dev "conprises the agent for

9t G0sor bt WIRAAHICRaCOBAIA flor NGRS e} PolhisPAN BHEA! Y

limted. The content 1Is, 1 n general, y nas prefer 0.1to

5% by massfoane:HaRsRpAbATAR helt BohCordibDhEBS R ite &N nbh @ akiighibyBPSOr pti on
and heat conversion layer is forned on

limited. The content is, in general, 0.1 to 10% by mass, preferably 0.1 to

5% by mass and more preferably 0.5 to 3% by mass.

When the light absorption and heat conversion layer is formed on
the heat sensitive color developing layer, in general, the light absorption
and heat conversion layer is constituted with the agent for light
absorption and heat conversion, binder and other components used where
desired such as inorganic pigments, antistatic agents and other additives.
The thickness of the light absorption and heat conversion layer is, in
general, in the range of 0.05 to 10 um and preferably in the range 0.1 to 3
pm.

In the rewritable recording medium of the non-contact type used in
the present invention, it is preferable that the heat sensitive color
developing layer comprises the agent for light absorption and heat
conversion or the light absorption and heat conversion layer is formed on

the heat sensitive color developing layer and that the absorption rate of

the laser light with the surface of the recording medium is 40% or greater.
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t he heat sensitive color developing |ayer, in general, the |ight absorption
and heat conversion layer is constituted with the agent for |ight
absorption and heat conversion, binder and other conponents used where
desired such as inorganic pignments, antistatic agents and other additives.
The thickness of the |ight absorption and heat conversion layer is, in

i the U HAERES BligP ar ﬁeggﬁ%%eol&%laﬁ%ﬂﬁr UEh st w5 el n Tne
present | nygnkl oy i [ PrERELADLE LR HLARBRRLyBRNS iy Cetpk Rl

devel opi ng T'ayer conprises the agent absorp on and heat"
conver si onTQErdbHR, Icumtreégﬁdahgtda%ea%l@@@& 1r9@19é/?ééirgﬁlé Y8 colnfp]ERF Med on

the heat sensitive color developing layer and that the absorption rate of
the |aser kigteWahhbd Behrvelageef exta!é@ré.e@ﬁgla%goxzfﬁﬂjﬂlB&ﬂesofq?@hipis greater.
22 \Wen the absorption rate of the laser light is 40% or greater, the
ener gy of mioregdefatraioly B0%tdregmuatémand ahodtheref@abiyicns oedidater.s In
sufficient. Therefore, clear recording can be achieved in the recording,
and conpl etle pErsastiievediohahacthwvedon matdef chadasee. lighteisatadarlptadon rat e
of light is nore preferably 50% or greater and nost preferably 60% or
greater. |{onthe yrlusent ppyrgahttammissensygopecebh refiacsion detpaningder | i ght

o EZ‘L? OB G BHFPRBER 11357 £ BieEoSGaY 56k U GHALIOR s?%@@ﬂp@y@?@ th the
Fol L owi ng - Sauat an e Bom DU AL TR A02 e Rep cha fola et ance) =

absorption ({u%tte of laser light (%

10n-

100% - (percent transmittance + percent reflectance)
= absorption rate of laser light (%)

Using the rewritable recording medium of the non-contact type
described above, the color of the reversible heat sensitive color developing
layer may be developed or erased by the heat generated by the optical
stimuli via the agent for light absorption and heat conversion, and
rewriting can be conducted by repeating the recording (the printing) and
the erasure without contact.

In the rewritable recording medium of the non-contact type used in
the present invention, an adhesive layer may be formed on the surface of
the substrate opposite to the face having the reversible heat sensitive
color developing layer. It is preferable that the adhesive layer is a
pressure sensitive adhesive layer from the standpoint of the convenience
for attaching to an adherend.

It is preferable that the pressure sensitive adhesive forming the

pressure sensitive adhesive layer exhibits excellent adhesive property to
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Using the rewitable recording nedium of the non-contact type described
above, the color of the reversible heat sensitive col or developing |ayer
may be devel oped or erased by the heat generated by the optical stinuli
via the agent for |ight absorption and heat conversion, and rewiting can
be conducted by repeating the recording (the printing) and the erasure

W thout corhagtherdid hi¥Rle' VY pladbiean i R Gnfdth /L4 kidTh CbnidMRitNeNwhaN act type
used in the present invention, an adhesive |ayer may be forned on the

surface of dothaosublisémalyeaffpgosicelin® whe flacedhavhigaidehs everdidy e’ heat
sensitive color developing layer. It is preferable that the adhesive |ayer
is a presswdeusensikiydeddhesimbendtayer Iorwantichtars bdhdpoentomprisime
convenience for attaching to an adherend. It is preferable that the
pressure sapyiicieptershitredioppolyorerisrap theeresihr ewsporendersiadvaatagiasive | ayer
exhi bits exce]lent adhesive property to 23 an adherend nade of a plastic
material aHeEthdye dortagiaxceBemoRTancsry Wi rasycliess Rebberahasedapipssireect
recycling when.the herend and t he recgrdi n medi um.are recycl ed i

: din
conbi nat i o "W paffPEtivEr, BUWESiYRRseOnpiresiHy  SRASPYe FBésed
copol yners resin econmponent are .advantageousl used due, to .the
excel Tont BISBERRRFI S EOTRARGE RbRnBR YRS b SlaRtri e
adhesi ves, ﬁ%éﬁﬁsggﬁs‘iﬁ%e9d19£§§(§‘sur<:§n5§f§ i %f‘seafjhﬁigievﬁﬁickness of th
polyuretha%e- ased pressure sensitive adhesives and si 1Cone: Pased

pressure sgRsblilV@maneshyBsitamahse, Readinesh, 5%6%6 p&gp égﬁﬁﬁref%aﬁi@'@

pressure sensitive adhesive layer is, 1n general, m and preferably
15 to 40 m5 # 4@lLgase sheet may be formed on the pressure sensitive
adhesi ve

A release sheet may be formed on the pressure sensitive adhesive

layer, where necessary.

EXAMPLES

The present invention will be described more specifically with
reference to examples in the following. However, the present invention is
not limited to the examples.

The method for recording (printing) and the method for evaluation
of the results in the Examples and the Comparative Examples are shown

in the following.

(1) Method for recording (printing)
Using a YAG laser (the wavelength: 1064 nm) [manufactured by
SUNX Co., Ltd.; the trade name: “LP-V10”] as the laser marker used for
irradiation with laser, recording of a one-dimensional bar code and a solid

image was conducted.
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| ayer, where necessary. EXAMPLES The present invention will be described
nore specifically with reference to exanples in the follow ng. However,
the present inventionis not limted to the exanples. The nethod for
recording (printing) and the nethod for evaluation of the results in the
Exanpl es and the Conparative Exanples are shown in the follow ng. (1)

Met hod for recogdin printin Usi.-ng a_YAG,| aser .(the_wavelength: 1064 nm
[ manufactured b P & n&s) el _a,mglﬁg tapgdgj%g%}?at‘(“ﬁ%-%%mf&%s%ﬂlee | aser
mar ker use ' Lati P r [ : - di i onal bar
code and ag%% |c(§ed P@g@ﬁ l@n%%gn %@t@%ﬁegﬂ tﬁg%é%t%?ém?ﬁ?ag%ﬁ%ﬁgﬁand
Conparativ : i J : t he
Starti g po oy e sl fne FREASRAN: B RO B b kh R

drawi ng t hehadivagappinedisthhbe RAteeh NgheO¥BIdcaRPi INGAbst AlGEtiRSt REN t he
adj acent lines by adjusting the scanning speed and the sizes of the

one- di menskenainPapetbaied ahe sizbe of thd one-diagesivhial kait higledirgt drcoliof
irradiation was adjusted at 180 mm the output of the |aser was adjusted
at 2.5 W &mdga hehittuttie whistaadjeust atadiatich004s aRpwoediatgl@Prmnt,ithg) with
Conventional scanni ngi Mode> The driving of the scanning mrror was started
at the poi etpat cdribie lapry wasardiegerl atad 6r Wnasidsttia dhbdwes abustedrat t he

drawi ng. Thg Jine n was drawn. The |aser oscillator was switched off at
t he poi nt b,O/dnd t he

<Recording (Printing) with Conventional scanning Mode>

The driving of the scanning mirror was started at the point C, and
the laser oscillator was switched on to start the drawing. The line n was
drawn. The laser oscillator was switched off at the point p, and the
scanning with the scanning mirror was switched off. Then, the scanning
mirror was moved in a manner such that the locus shown by the broken
line was produced. When the scanning mirror reached the starting point
of the next line q, the scanning mirror and the laser oscillator were
switched on, simultaneously. The next line s was drawn. A broad line
could be drawn by placing the line n and the line s in a manner such that
the lines overlap each other. (Refer to Figure 2.)
< Recording (Printing) with Virtual scanning/Passing-through Mode >

Driving of the scanning mirror was started at the point A. When
the virtual laser beam reached the starting point a, the laser oscillator
was switched on, and the line b was drawn. At the point ¢, the laser
oscillator was switched off, and the scanning mirror was moved in a
manner such that the virtual laser beam draws a loop shown by the

broken line. When the virtual laser beam reached the point d, the laser
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scanning with the scanning mrror was switched off. Then, the scanning
mrror was noved in a manner such that the |ocus shown by the broken 1line
was produced. When the scanning mrror reached the starting point of the
next line q, the scanning mrror and the |aser oscillator were swtched
on, sinultaneously. The next line s was drawn. A broad |line could be drawn

by placing o%ﬁg? drn%a?@gcﬁéﬁeo !ﬁ?)eress@% %Q%ﬁiﬁ%agﬁ t hat tli_n%h wades

overl ap eac er. er to Figure Printing) wth

Virtual scappki9/ Ragekadidd coahMEey R by laviddoc i 1160 SCRRM Bged rror vas
started at the point A. Wen the virtual 1aser beamreached the starting

poi nt a, thealmseierasehl fhatQhe 1WAS oS¥1LE RAEH Bfher@NdRERS th Mg s dr awn.
At the point ¢, the laser oscillator was switched off, and the scanning

m rror was(2iovigdhluatian ofaheeesidtch that the virtual |aser beamdraws a | oop
shown by the broken line. Wen the virtual |aser beam reached the point d,
the | aser 25 osbhi [Bxameplenasnd Wangpraditor Eeamgdesrea the-dnmmistigialdeat t he 1 ne
e was drawn. A broad |ine could be drawn by placing the line b and the
line e i ncoflenfinforessizithaaxarrave harnds3 guar| By salitr 8dhdhe 1ererdad ¢ o
Figure 3.). (2) Eval iion of the result In Exanples Conpar ati ve

Exanpl es, R R RS R AN e(dt’r?éla‘ﬂgber 5 WhME. 3 mm
the ratio: 2.,5;. the recorded information: 0123) and a.solid i.mage were
recorded, ARATHHE PedOrdgRe We ﬂ??apbe&ﬁ?%s éeéo%aqé@rbﬁ? OWﬂéHﬁg]tehods and
the cri terfoﬂo%}ﬂ‘i’%“ inthe follow ng. Code 39: a code system of the

one-di nensional Bar code Narrow bar: The width of a narrow el ement of Code

39 Code 39: a code system of the one-dimensional bar code
Narrow bar: The width of a narrow element of Code 39
Ratio® the ratio of the width of the broad element to the width of
the narrow element of Code 39 (the width of the broad element / the width
of the narrow element)
<Methods and criteria for the evaluation>
Density of a printed image: The density of a printed image was
measured using an optical densitometer [MACBETH RD918]
[manufactured by MACBETH Co., Ltd.]
An optical density of 0.65 or greater’ The density of the
drawn line was great and clear, and the visibility was good.
An optical density of 0.64 or smaller: The density of the
drawn line was small, and the visibility was poor.
Property for accurate réading of a bar code: the property for
accurate reading of a bar code was evaluated in accordance with the
method of the ANSI standard; (excellent) A>B>C>D>F (poor)

Result of printing: The result of printing was evaluated in

26



Ratio: the ratio of the wwdth of the broad elenent to the width of the
narrow el enent of Code 39 (the width of the broad elenent / the width of
the narrow el enent) <Methods and criteria for the evaluation> Density of a
printed image: The density of a printed i nrage was neasured using an
optical densitoneter [ MACBETH RDO1S] [manufactured by MACBETH Co., Ltd.]

An opti cal (enst. 9hPufSrndhedteliiod N dSNSH Yo0lol N ooy awn |1 ne was

t ; ;
great and clear, an e VI Sibi y was good. optical "density of 0.64 or

smal | er: The density40f A Rgry daWy |dA6 I VERes TRE | drafR 10128 HdcBbPlely LY was
poor. Property for accurate reading of a bar code: the property for

accurat e r easlineniohe® bbarisGodehwasaByalandt B vsth 26 Grdedicercadb R 448 net hod
of the ANSI standard; (excellent) A>B>C>D>F (poor) Result of printing: The
result of mointevey disisitevadruef €@ densitz@oandor dance with the fol | ow ng
criterion; (excellent) 4>3>2>1 (poor) 4: A very clearly drawn |ine; the
drawn |ines accurateBy Thetdoagm slied bymests watunsdshr vastiioguiahetl byy usi ng a
bar code reader; and no uneven djstribution of the density found. 3: The
drawn | i nedisalafsdseadivnaed pydusiengdiarhendlepyeadersanfl Bigddbvareem and by

using a bar, code reader, and slightly uneven distribution of the density
found. 2: @%{‘gHﬁﬁpéﬁith@dﬁpmf‘P‘F s by visual observation difficult;

frequent erroneous rg.adi nd tbx th .bardcode ﬁ.eaderb' and uneven_ isr;tri buti on
of the density found® stinguishing drawn lines by wvisual observalio

difficult; frequent erroneous reading by the bar code reader; and uneven
distribution of the density found.
1: Distinguishing drawn lines not possible either by visual

observation or by using a bar code reader.

Preparation Example 1

Ten parts by mass of 3-(4-diethylamino-2-ethoxyphenyl)-3-(1-ethyl-
2-methylindol-3-y1)-4-azaphthalide, which was a triarylmethane-based
compound, as the dye precursor, 30 parts by mass of 4-(N-methyl-N-
octadecylsulfonylamino)phenol as the reversible color developing agent,
1.5 parts by mass of polyvinyl acetal as the dispersant and 2,500 parts by
mass of tetrahydrofuran as the diluting solvent were pulverized and
dispersed by a pulverizer and a disper, and a coating fluid for forming a

heat sensitive color developing layer (Fluid A) was prepared.

Preparation Example 2

One part by mass of an agent for near infrared light absorption and

heat conversion (a nickel complex-based coloring agent) [manufactured by
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1: Distinguishing drawn |ines not possible either by visual observation or
by using a bar code reader. Preparation Exanple 1 Ten parts by mass of

3- (4-di et hyl am no- 2- et hoxyphenyl ) - 3- (1- et hyl -

2-met hyl i ndol - 3-yl ) - 4-azapht hal i de, which was a triaryl met hane - based
conpound, as the dye precursor, 30 parts by mass of 4-(N-nethyl-N

t ad I | am I ' | opi t,
15 parts By g TP R R e R, pe it T P R Dart & oy

mass of t ebaRydief wanyasadidktdildHti NGy VGt BT QubtHaMRS | Z8dlaasd
di spersed by a pulverizer and a disper, and & coating fluid for form ng a

heat sensi fih¥gufel@eddsy & ONTTHT KA RHOGYOACWastdr gRatede Bnepar ati on
Exanple 2 One part by nass of an agent for near infrared |ight absorption

and heat tRPUVENS)Inapd B gleets donphexs bafsed dabrganig pigendnt [sitoalf act ur ed
by 27 TOSCO Co., Ltd.; the trade nane: "SDA-5131" ], 100 parts by mass of
a  bi nder bhatwfactireddyi NIBPON gHEROSILAGOGHS2 Qm, Lt tantraderndmee)

[ manuf act ured by DAI NI Cl-t SEl KA KOGYO Co., Ltd.; the trade nane:

" PU- 5( NS) " JABRISELpRIAQ byvarasdispersed bndr gispes, pngneroatiag ey for

[ manuf act ured by N PPON AEROS| L KO%;( Co., Ltd.; the ”&ge-({ﬁ%& " AERCSI L
R-9721 wer ©THEB R shhhpbgorntiierandafigal CHALTHER1AYPY Yo 5 WaSg a i ght
absorption and_h(ieat conversion layer (Fluid B) was prepared. Exanple 1 The
face treatFPPET*adhesion of a foamed fil mof polyethyl ene terephthal ate
having a thickness of 100 m [ manuf actured by TOYOBO

Example 1

The face treated for adhesion of a foamed film of polyethylene
terephthalate having a thickness of 100 um [manufactured by TOYOBO
Co., Ltd.; the trade name: “CRISPER 50K24117] used as the substrate was
coated with Fluid A prepared in Preparation Example 1 in accordance
with the gravure process in an amount such that the thickness was 4 um
after being dried. The formed coating layer was dried in an oven at 60°C
for 5 minutes, and a heat sensitive color developing layer was formed.
The formed heat sensitive color developing layer was then coated with
Fluid B prepared in Preparation Example 2 in accordance with the flexo
process in an amount such that the thickness was 1.2 um after being dried.
The formed coating layer was dried in an oven at 60°C for 1 minute and
then irradiated with ultraviolet light in an amount of 220 mdJ/cm2, and a
light absorption and heat conversion layer was formed.

The absorption rate of laser light was 60%. The absorption rate of
laser light was obtained by measuring the percent transmittance and the

percent reflectance of the laser light used for recording in accordance with
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Co., Ltd.; the trade nane: "CRI SPER 50K2411"| used as the substrate was
coated with Fluid A prepared in Preparation Exanple 1 in accordance wth
the gravure process in an anount such that the thickness was 4 m after
being dried. The forned coating |layer was dried in an oven at 60C for 5
m nutes, and a heat sensitive col or devel oping |layer was fornmed. The

formed heatth@eﬂl‘éltlﬁédlastﬁﬁli@fdlgﬁi/eihogllsg HEMSr was ta!hemi%%ﬁét Wikfble Fl uid B
prepared in Preparation Exanple 2 in accordance with the flexo process in

an amount spedirégiatofbert hhakngssumas by SHIVMDEU BORROBATON; The for med
coating layer was dried in an oven at 60C for 1 minute and then irradiated

with ult ra‘trfxdeenamegFMHG"nB W0 Antellotvedf by 20lcoddtin?in acdrdandd ghith sixsor pti on
and heat conversion |ayer was formed. The absorption rate of |aser |ight
was 60% THdlossseguatiani ate of |aser |ight was obtained by neasuring the

per cent transn]:h n e and the percent reflectance of the laser |ight used
for recordi ng 100"qe SRprdantcwansmitiange frrerpentusdlestamsthr di zed in JI'S KO115

usi ng an ultravi ol et vi si bl e spectrophat onet.er Hf act ured y SHI MADZU
CORPORATI ON; the trade nane: " I\/PC—3100§1501PBP?69\@00 gl ¥hon in

per cont 1 of | ect bhedydt® gb 8%t B SR BOioy B adiorPEhESR wrRB Rt h of 1« he
over | apped, pot i op,pf oﬁgjﬁc%ﬁe |39n§6 cwaa% & ng:.taggc}"m I]aazﬁﬁbaAsCﬁ%e of code

39 used as t he |mage ram n con I on scafining wth | aser,

the | engt hee@fditib€ o lsBgn RS \@fﬂhul%ts&d Rk I%ngmrbﬁﬂge hﬁ@ V@résrrﬁditf%rtecg Hawi ng the
solid line was adjusted at 2, nm sec he time Tromdraw ng the
starting Qﬁmhnafthbhﬂn@rf&vﬂ@&iﬁldgl e §dlid 11ne was adJusted at 2,500 mm/sec

so that the time from drawing the starting point of the prévious line to

drawing the ending point of the adjacent next line was 1.8 msec, and the

test of recording was conducted in accordance with the conventional

printing process.

Example 2

The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines
was set at 20 um in a bar code of Code 39 used as the image for drawing;
as the condition of scanning with laser, the length of the line was adjusted
at 2 mm and the time for drawing the solid line was adjusted at 2,500
mm/sec so that the time from drawing the starting point of the previous
line to drawing the ending point of the adjacent next line was 1.8 msec;
and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.
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drawi ng the ending point of the adjacent next line was 1.8 nsec, and the
test of recording was conducted in accordance wth the conventi onal
printing process. Exanple 2 The sane procedures as those conducted in
Exanple 1 were conducted except that the width of the overl apped portion
of adjacent lines was set at 20 min a bar code of Code 39 used as the

i mage for diawh#lg;3 as the condition of scanning with | aser, the |ength of
the line was adjusted at 2 nmand the tine for drawing the solid |line was
adjusted at 2, 50Be sameepro@dubed ddehvberecdndamtedr awi Bgabdife sl atvkekarg poi nt
of the previous line to drawing the ending point of the adjacent next |ine
was 1.8 nseendudnad extrptttbat thof wididooliheg wak ppedguetien of admcent Haece with
scanning with Virtual scanning/Passing-through Mde. 29 Exanple 3 The sane
procedur es Vs sefigd el pmdine & ddricedEedreptie 3D wadeas thitnagehretisapmsi hat t he
wi dth of the overl apped portion of adjacent |lines was set at 20 in a bar
code of code the cor@HoROfsRanRIRggRIthdaseN 4he fepethaf the dineowas By et

i i I t : h of the li dj ust ed dth
Cime or drharg medstis S dhas'iag tel St Eind et et &5 hat the.
time f i ng.t i ng. noi at._of t ious. Jing to drawing th
L Gk D9, S 09,00 S BAFYL B A g 1 1P

di . _ . s . Vi '

Scann ngy Paog (S ARAWAREARL LASELLORNCH! M JURREAPLRR: Mok draddld dect
conduct ed hid Exai®iQke¥8ieng was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Example 4

The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines
was set at 20 pm in a bar code of code 39 used as the image for drawing;
as the condition of scanning with laser, the length of the line was adjusted
at 20 mm and the time for drawing the solid line was adjusted at 2,500
mm/sec so that the time from drawing the starting point of the previous
line to drawing.the ending point of the adjacent next line was 18 msec;
and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Example 5
The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines

wasg set at 20 pm 1n a bar code of code 39 used as the image for drawing;
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conducted except that the width of the overl apped portion of adjacent |ines
was set at 20 min a bar code of code 39 used as the inage for drawing; as
the condition of scanning with laser, the length of the |ine was adjusted
at 20 mmand the tine for drawing the solid line was adjusted at 2,500

mm sec so that the tinme from draw ng t he starting poi nt of the previous

line to dr awtg%c%%(ggl}%gldl %Iar?fn %Q&a.’ %Hé? @%ﬁ& 11%%&S%u%§3(fmec

and the te8t darice Wt nning with

Virtual scapgi S&fo’%ég' i tlk{llaf fb‘fgcl}a'é@fl ' ﬁné Jébeﬁéﬁ@?edpé%%bﬁ es as

t hose conducte wer e ucte except that the w dth of the
over | appedyRfsbE QB (Bhy %Hb %ﬁﬁ@tflédxrltﬁ%mi’i@%h%%ta?@mé%oiﬂt‘61? thebgdevi@de of code
39 used as the inmage for drawing; 30 as the condition of scanning with

| aser, thelihengtdra@fink h%e' diEn¥a®igfpfishe ddjalen8hoxnlandwhabed ngcf or
drawing the solid Iine was adjusted at 2,500 mmisec so that the tine from
dr awi ng t hendthe testpfpecntding “tda;e:opda\ziemhm addondarice wWithwicagnidgeweihdi ng

poi nt of the adjacent next |line was 29 nsec; and the test of recording was
conduct ed VirtaekordancgPassingsbaouwgmbloget h Vi rt ual

scanni ng/ Passi ng-t hrough Mode. Exanple 6 The sane procedures as those
conducted in Exanple 1 were conducted except that the width of the

over | apped _portion of adjacent lines was set at 50 min a bar code of code
39 used a {“W@Pheﬁ@ge for drawing; as the condition of scanning with |aser,

the length of t | i ne was usted .at 10 time, for rvmngthe
solid |ine was UETRY I%!l’tocﬁéii Amplase 8%%?& e%{%p rglm drlgévm ng the
starting p%!ur&tucg d é)ﬂ;%pp ﬂ?ﬁ/tj #Swidth of the overlapped portion of adjacent lines

was set at 50 um in a bar code of code 39 used as the image for drawing;

as the condition of scanning with laser, the length of the line was adjusted
at 10 mm and the time for drawing the solid line was adjusted at 2,500
mm/sec so that the time from drawing the starting point of the previous
line to drawing the ending point of the adjacent next line was 9.0 msec;
and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Example 7

The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines
was set at 10 um in a bar code of code 39 used as the image for drawing;
as the condition of scanning with laser, the length of the line was adjusted
at 10 mm and the time for drawing the solid line was adjusted at 2,500
mm/sec so that the time from drawing the starting point of the previous

line to drawing the ending point of the adjacent next line was 3.0 msec;
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line to drawi ng the ending point of the adjacent next |ine was 9.0 nsec;
and the test of recording was conducted in accordance with scanning with

Vi rtual scanni ng/ Passi ng-through Mdde. Exanple 7 The sanme procedures as
‘those conducted in Exanple 1 were conducted except that the width of the
over | apped portion of adjacent lines was set at 10 min a bar code of code

P A e S T A e R R A

solid I'i newas pdidistifd/mlsafoo@oufiMi&fe SO that the time fromdraw ng the
starting point of the previous I|ine to drawing the ending point of the

adj acent next line was 9.0 nsec; 31 and the test of recording was
conducted in accordance with scanning with Virtual

scanni ng/ PExsaimge 8hr ough Mode. Exanpl e 8 The sane procedures as those
conducted in Exanple 1 were conducted except that the width of the

over | apped portTha simadpasedurds nes thems ceatiuated7n nExammpldbal wede of code
39 used as the image for_ draw ng{i as the condition of scanning with |aser,

t he | engt hewtducked pxesptihat thij wadtdao! the ozerlappedaortien of adiatort lamedni ng t he
solid line was adj usted at i’;ﬁSOO ngisec so that the tinme fromdraw ng the
starting pBRASehAL{Rellridve bag cofe Rk code dP dife@s e BhRagh§rpBantngt t he
~adj acent next, Iine,.was 18 nsec; t he test recordi ng was. conducted in
Pccor dancesndintBEUHAR 48 6 TR FEarets Ehh HHOR REGT HGECTADUGH NoMe.
Exanpl e O Jha, SAe,RAASSMEESHF%h088 (BONdnal Y. WL FAARIA & W

mm/sec so that the time from drawing the starting point of the previous

line to drawing the ending point of the adjacent next line was 18 msec;

and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Example 9

The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines
was set at O um in a bar code of code 39 used as the image for drawing; as
the condition of scanning with laser, the length of the line was adjusted at
10 mm and the time for drawing the solid line was adjusted at 2,500
mm/sec so that the time from drawing the starting point of the previous
line to drawing the ending point of the adjacent next line was 9.0 msec;
and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Example 10
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conducted except that the width of the overl apped portion of adjacent |ines
was set at O min a bar code of code 39 used as the inmage for draw ng; as
the condition of scanning with laser, the length of the Iine was adjusted
at 10 mmand the time for drawing the solid |ine was adjusted at 2,500

nmm sec so that the time fromdrawi ng the starting point of the previous

e Lo drawi ngrtbe.gndi no.naupL. of, YRS ALARENLAG LGN o0 mmec:

and the test of "réco i n-accorda scanning with

Virtual sc i i : cedur es
gér}giudg%cf’@i%b@ Ihat HEOWIR MG ol‘:réﬂgpggd é)@(}gg%tl I{‘ﬁ%;t%@(%&ﬁelmwé% ith of

as those c ted 1n Exanple 1 were conduc

the overl appgdeP Al I0MMO AMHRCLRE of H@S 39WaL S t1R ingfgdTdravhiag; code of
code 39 used as the inmage for drawing; as the condition of scanning with

| aser, theai engtdhditioh e sbameingasitadhstst € laigthDf 1he éind wodeadjusrdf or
drawing the solid Iine was adjusted at 2,000 mmisec so that the tine from
dr awi ng t het dbanti agd pdientimef for brapriey itho ssolidi hee tvoasdadpmistegl £6H8,088di ng
poi nt of the adjacent next |line was 38 nsec; and the test of recording was
conduct ed imn/aecer dhatéhaitithe Seamriraying tthe stRrting posdarinihegpieagyisng-
t hrough Mode. Exanple 11 The, sane procedures as those, conducted in Exanple
1 were colBeide syawing dhegting meing ok Fhopdigrenbwext aBel2p ot PSRCof
adj acent |in et at,.20 min bar. .code of code. 39 used as.the inmage
ot “ar ani o D U oF Bt SoreduRunaiig Hhcpr e ar it RET T BiGTiftor ¢ he
i ne was just.ed at 5 mmand the ti,me for drawing the solid Iine was
adj ust ed Z?Jlg‘,l%}osﬁanﬂ%ﬁg?gﬁsi‘lgg?ﬁh?u@hgfo#?rre fromdrawi ng the starting point
of the previous

Example 11

The same procedures as those conducted in Example 1 were

conducted except that the width of the overlapped portion of adjacent lines

was set at 20 um in a bar code of code 39 used as the image for drawing;

as the condition of scanning with laser, the length of the line was adjusted

at 0.5 mm and the time for drawing the solid line was adjusted at 6,000

mm/sec so that the time from drawing the starting point of the previous

line to drawing the ending point of the adjacent next line was 0.18 msec;

and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Comparative Example 1

The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines
was set at 70 um in a bar code of code 39 used as the image for drawing;

as the condition of scanning with laser, the length of the line was adjusted
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line to drawi ng the ending point of the adjacent next |ine was 0.18 nsec;
and the test of recording was conducted in accordance with scanning with

Vi rtual scanni ng/ Passi ng-through Mbde. Conparative Exanple 1 The sane
procedures as those conducted in Exanple 1 were conducted except that the
wi dth of the overl apped portion of adjacent lines was set at 70 min a bar

code of code 035? zﬁ{ﬁeﬂqfﬁhé Bfnd {fﬁgg;f-afv?{l{lgd{}?e"‘wﬂi linéévéé‘ggﬁﬁ@%% )

scanning wth'laser, e I'éeng I ne was adj us at ' 0.5 mm and

the tinme feimAbawhR8at BRe $0thk Frdh NGB R ARk Uth Bn 81 o OO0 h HSGusS0 T hat
the tine fromdrawi ng the starting poi n? of the prévious line to draw ng

the endi nglipeitbtdrafvitHehadhdeenboneXdf theNRN@NtChekd 1iRe®as BIBIntdae; t est of
recordi ng was conducted in accordance with scanning with Virtual

scanni ng/ Pagdithgttdiradugboiing waSormanatddvier focanpdcc2wfhescaammgowabedur es as
t hose conducted in Exanple 1 were conducted except that the width of the
over | appedVpsnel smnoing@fpasiagtthirpngds Madas set at 70 min a bar code of code
39 used as the inmage for drawing; as the condition of scanning with | aser,
the length of the line was adjusted at 45 mmand the tinme for drawi ng the
solid line_was adg,us ed at 2,500 mmisec so that the tine fromdraw ng the
starting pEPHPBRUYHEXBPRIPGUs |ine to drawing the ending point of the

dj | 4 38 ’ dth f di d d i
acCor dance w t i SC TP WAL AEudoEc SARTHIP Balti BERREI cughebde.
Compar at i Vg, AT GcBpd H5a AR RERTIFHE 8565, pOPDE AL R e s @ 1

wer e
was set at 70 um in a bar code of code 39 used as the image for drawing;

as the condition of scanning with laser, the length of the line was adjusted
at 45 mm and the time for drawing the solid line was adjusted at 2,500
mm/sec so that the time from drawing the starting point of the previous
line to drawing the ending point of the adjacent next line was 38 msec;
and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

Comparative Example 3

The same procedures as those conducted in Example 1 were
conducted except that the width of the overlapped portion of adjacent lines
was set at —10 um (separated by 10 um) in a bar code of code 39 used as
the image for drawing; as the condition of scanning with laser, the length
of the line was adjusted at 0.5 mm and the time for drawing the solid line
was adjusted at 6,000 mm/sec so that the time from drawing the starting
point of the previous line to drawing the ending point of the adjacent next

line was 0.18 msec; and the test of recording was conducted in accordance
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conducted except that the width of the overl apped portion of adjacent |ines
was set at -10 pm (separated by 10 m in a bar code of code 39 used as the
i mge for drawing; as the condition of scanning with [aser, the length of
the line was adjusted at 0.5 nmand the tinme for drawing the solid Iine

was adjusted at 6,000 misec so that the time fromdrawi ng the starting
poi nt of t ' ey | Al [ of the adjacent next
line was O. 5@%%%%ﬁﬂgﬁhu?ﬁ%nﬁgg%a%%ﬂggggggﬁﬁgmﬁgggg3%5ﬁ%ted i n accordance
34 with scanning with Virtual scanning/Passing- through Mode. Conparative
Exanpl e 4 The sanme procedures as those conducted in Exanple 1 were

conduct ed €xe@piratitaExdadnegidth of the overl apped portion of adjacent |ines
was set at -10 min a bar code of code 39 used as the inage for draw ng;

as the conditi offthef sseanpiragduréd dsashose tchadhesdt bn ofxhtglé | hewars
adjusted at 45 mmand the time for drawing the solid |ine was adjusted at
2,500 mm serdwbed Betept hbkat theewidtdnefdhawivagaphed svanen nfagecent ofieg he
previous line to drawi ng the endjng, point of the adjacent next |ine was 38
nsec; and™@féet atr18fHm éB Gy Binepdeael woadiiced anthebargafeels@ivtiRgscanni ng
with Virtual, scanping/ Passi ng-through Mode, The printing process,, the tine
for the entffie Eﬁf}dg‘ElPﬁ%Qf é@fﬁ@llﬁlﬁﬁ@tﬁﬂa%ﬁr, @%W%htoﬁéfl%ﬁlé‘ﬁtvi’%a gpHRd of the
previous |i

to d i th dj . int of th t. i dt h of
previ ous 11,5;1,oisg e ek g, pab, o he nex Ling . the oth G
EL'OC\;]' Pg’ .Ilgqbrﬁ?/gécﬁggggédrg%%’ 31 fe tflho?n bcﬁ'gtwiﬁg céﬁe as@éjrth?ge pgﬁlscu(%ft th%f pl%rvlia}s' ng) are
line to drawing the ending point of the adjacent next line was 38 msec;

and the test of recording was conducted in accordance with scanning with

Virtual scanning/Passing-through Mode.

The printing process, the time for the entire printing (the time from
drawing the starting point of the previous line to drawing the ending
point of the next line), the width of the overlapped portion and the
property for recording (the density of printing, the readability of the bar

code and the result of printing) are shown in Table 1.
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Scanning Time for Wdth of Property for recording node* entire overl apped
density readability result printing portion of of of printing bar code
printing (nsec) (n) Exanple 1 conventional 1.8 20 0.88 A 3 Exanple 2 VIP
1.8 20 0.88 A4 Exanple 3 V(P 9.0 20 0.85 A4 Exanple 4 V/P 18 20 0.85 A
4 Exanple 5 VP 29 20 0.85 A 4 ExagBIe 6 VVP 9.0 50 0.87 A4 Exanmple 7
V/IP 9.0 10 0.88 A3 Exanple 8 VP 1 lo.76 c 4 Example 9 VP 9.0 0 0.90
A 4 Exanpte-10-WHP-38-26-0-85-A-4—Exarpte—+t+—WWP-6-18-20-0-76-€ 3 C Ex
1 V/IP 0.18 70 0.59 F : VI[P 387 . 57 aYLP 0.18 -10
0.28 F 1 C Ex 4 VIP Cé‘g?lﬁgxo%%%r 1&N‘§g“n%em i %%P?rﬁ’qﬁjgﬁﬁgﬁ%qgm th
conventional scanni ng anQﬁ*V/ P e&@@nn&v@ﬂaﬁ/ﬂeahdé@sﬁt&“@'badabﬂity result

scanni ng/ Passi ng-t hrough Mde pfftiks BExortiGonpar st ve Exanpl e IJRDUSTRI AL
APPLI CABI LI TY I n accordance with the process }@ftidzeC0ohicdg |iprding
rewitable recording nedi um of(nish® nonqadntact type of the present

i nvention, when a

Example 1 conventional 1.8 20 0.88 A 3
Example 2 ViP 1.8 20 0.88 A 4
Example 3 vip 9.0 20 0.85 A 4
Example 4 ViP 18 20 0.85 A 4
Example 5 VipP 29 20 0.85 A 4
Example 6 ViP 9.0 50 0.87 A 4
Example 7 Vip 9.0 10 0.88 - A 3
Example 8 VP 18 80 0.76 C 4
Example 9 vip 9.0 0 0.90 A 4
Example 10 ViP 38 20 0.85 A 4
Example 11 V/iP 0.18 20 0.70 C 3
C.Ex1#* ViP 0.18 70 0.59 F 1
C.Ex2 Vip 38 70 0.57 D 2
C.Ex3 ViP 0.18 -10 0.28 F 1
C.Ex4 VP 38 -10 0.50 F 1
* conventional: scanning with conventional scanning mode
VIP: scanning with Virtual scanning/Passing-through Mode

** C. Ex! Comparative Example

INDUSTRIAL APPIICABILITY

In accordance with the process for recording into a rewritable

recording medium of the non-contact type of the present invention, when a
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36 plurality of Iine elenents which are adjacent to each other or are

adj acent to each other and overl appi ng each other are recorded in the
recording process for drawing characters, bar codes, solid inages or
figures into the above recording nedium discoloration of line elements is
suppressed, and decreases in readability and visibility of bar codes, for
exanple, c - r 7 I ., pro S j into a
oor 1 abl oonuanryBEBR ARG i A adinp Pt GRR kPl o EETENDE! "en

l'ines whi ch, aken adhacenl &&5%%%%%%@%@ REhARAN, 1R e8&hdatder and

over | appi ng each other are by scanning a rewitable recording medi um
of a non- comicass fdryP@viay diGracter& MR IokE, Rl insLRsi drl V@eelinto tlevel opi ng
| ayer di sposed on a surface of a substrate with laser light, and a second
l'ine is drawwveafdeerdidgfmeditunh, diecdlsratibravhline elinialtk iingupptdssal, katdveen
start of drawing the first Iine and end of drawing the second |ine and/or
a w dt h of damcasesr Imppedhlnbty iaad visdtilicenf thae dodest fori evmnapld, the 3econd
line as a nmeans for suppressing discoloration of the recorded |ines by

i nterferengeyesswsen heat remaining after the first |ine has been drawn
and heat generated while the second Iline is drawn. 2. The process for
recording into a rewitable recording nediumof a non-contact type
according to Caim1l, wherein, when |ines which are adjacent to each other
or are adjacent to each other and overl appi ng each other are drawn by
scanning with |aser light, and a second line is drawmn after a first line
is drawn, the scanning with laser light is conducted in a
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manner such that the tinme between start of drawing the first Iine and end
of drawing the second line is 0.2 to 34 nsec. 3. The process for recording
into a rewitable recording nmediumof a non-contact type according to any
one of Clainms 1 and 2, wherein, when |I|ines which are adjacent to each

ot her and overl appi ng each other are 38 drawn by scanning with | aser

light, and a second line is drawn abLngMS first line is drawn, the
scanning with laser light is conductéd in a manner such that the w dth of

an overl apped portion between the first line and the second lineis O to
60 m 4. The process for recording into a rewitable recording nediumof a
non-cont act, t yp&eracsar tirngedo@dipy i€ aOtewditdile dechfdidg Wheie@nhnof he
scanning with |aser light is conducted by using an apparatus for scanning
with |ight noanphisi tgpa vadul cempirideasehehilfhds, whichcarenadygcentr tcoeackhi ch can
be driven for rotation and is used for scanning with the laser |ight
emitted fodmrtchersculjseeisytotdaehagbet haticonrlapdisneadt pdur ayygdramof or
correction of the focal distance to focus the laser |ight projected for

t he scanni hyseanning a varitiie reqording medivm of avaemerntege WRENBAVIRESN a

prescribed drawjpng, is conducted by irradiation of a.rewitaple recording
recl um wi t FEYCASEIC heiEapAne HES §@aﬁﬁﬁ%ﬁ@bﬁm& ver digensef iiodsMYIGF 4 én, and

the actual draw.ng ..|s conducted actiyating oscillatiaon.of the.|aser
| ght and SEEARviRASS: RERH ot ¥i2gnd By S afienn nltt 3 i T aser
beam SUppoge%rE,ocog%rollrigé ?gnﬂef %étr\}&? e%fss%llrtl 8F bRy { {lﬁe{i{&%ﬁﬁe Lh@hhgoul d be
activated (rhenirtifarts %ass efar% i 'STnovi ng- substantial Ty at a constant
speed. 5. JMAcRlAGEIRo ! Qeh@CRRY AILRLE BidiRNGT LADIeHRBOEA fikeftRdi um of a
non-contact type according to any one o ains 1 to 4, erein the
between the first line and the second line as a means for suppressing
discoloration of the recorded lines by interference between heat remaining

after the first line has been drawn and heat generated while the second

line 1s drawn.

2. The process for recording into a rewritable recording medium of a
non-contact type according to Claim 1, wherein, when lines which are
adjacent to each other or are adjacent to each other and overlapping each
other are drawn by scanning with laser light, and a second line is drawn
after a first line is drawn, the scanning with laser light is conducted in a
manner such that the time between start of drawing the first line and end

of drawing the second line is 0.2 to 34 msec.
3. The process for recording into a rewritable recording medium of a

non-contact type according to any one of Claims 1 and 2, wherein, when

lines which are adjacent to each other and overlapping each other are
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rewitabl e recording medi um of a non-contact type conprises an agent for

| i ght absorption and heat conversion conprised in the reversible heat
sensitive color devel oping layer or a |ight absorption and heat conversion
| ayer conprising an agent for |ight absorption and heat conversion 39

di sposed on the reversible heat sensitive col or devel oping |ayer, and has a

| ot absogpLyANf iyl SRENLLONAR! ARaSHLbANE Ahelbehaaptdbng medi um

of 40% or great ption rate aser el ng

cal cul at edfip{d M {N@radvdh | QW RANKA TV 12500 Wprht (PESLRREed HRASHLARGNCE +

percent reflectance) = absorption rate of laser light (%, wherein the

percent tr an@irthiRee wadth bhenPeraeipddepbeidnhesvadre ivalivgslindetrel m ned in
accordance with JI'S KO115 for the laser light used for the recording. 6.

The pr ocesshd eqcon@dniedisrigtd 60 ama rewitabl e recordi ng nmedi um of a
non-contact type according to any one of Clainms 1 to 5 wherein the
rewitable recordi ng nedium of a non-contact type conprises an adhesive

| ayer disposed on a surface of the substrate opposite to a face having the
rever si bl ethedbe sewseasi {a EQﬂOBdm@eV@Do@iIﬁ@'rllt&iP@? regyding medium of a

non-contact type according to any one of Claims 1 to 3, wherein the
scanning with laser light is conducted by using an apparatus for scanning
with light comprising a source of laser light, a scanning mirror which can
be driven for rotation and is used for scanning with the laser light emitted
from the source by the oscillation and an optical system for correction of
the focal distance to focus the laser light projected for the scanning by the
scanning mirror and in a manner such that when a prescribed drawing is
conducted by irradiation of a rewritable recording medium with laser
beam, the scanning mirror is continuously driven, and the actual drawing
is conducted by activating oscillation of the laser light and scanning with
the laser light only when the locus of the laser beam supposed to be
formed if the oscillation of the laser light would be activated (the virtual

laser beam) is moving substantially at a constant speed.

5. The process for recording into a rewritable recording medium of a
non-contact type according to any one of Claims 1 to 4, wherein the
rewritable recording medium of a non-contact type comprises an agent for
light absorption and heat conversion comprised in the reversible heat
sensitive color developing layer or a light absorption and heat conversion

layer comprising an agent for light absorption and heat conversion
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disposed on the reversible heat sensitive color developing layer, and has a
light absorption rate of laser light at a surface of the recording medium of
40% or greater, said light absorption rate of laser light being calculated
from the following formula:
100% — (percent transmittance + percent reflectance)
= gbsorption rate of laser light (%),

wherein the percent transmittance and the percent reflectance are values
determined in accordance with JIS K0115 for the laser light used for the
recording.

6. The process for recording into a rewritable recording medium of a
non-contact type according to any one of Claims 1 to 5, wherein the
rewritable recording medium of a non-contact type comprises an adhesive
layer disposed on a surface of the substrate opposite to a face having the

reversible heat sensitive color developing layer.

40



